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HERE’s How 
TH 
TON MAN F Tor 


Flattens wire...flattens costs... 
with TIMKEN bearings on the rolls 


Backed by over 50 years of bearing research and develop- 
Timken bearings are first choice throughout industry. 
on every bearing you buy. 
Ohio. 


O insure long life and minimum maintenance in this 

Torrington 10” 3-stand tandem flat wire rolling and edg- 
ing mill Timken® bearings are used on the roll necks, com- 
bined drives, and pinion stands. 

Manufactured to extreme precision and finished to incredible 
smoothness, Timken tapered roller bearings make friction 
practically negligible. And Timken bearings permit tighter 
closures which retain lubricant longer. 

Due to the tapered construction of Timken tapered roller 
bearings, they carry any combination of radial and thrust 
loads. Maximum load capacity is provided by line contact 
between the rolls and races. Made of Timken alloy steel, they 


normally last the life of the machine. 


NOT JUST A BALL CQNOT JUST A ROLLER ©THE TIMKEN TAPERED ROLLER O— BEARING TAKES RADIAL 


ment, 
Look for the trade-mark “ 
The Timken Roller Bearing Company, 
Cable address: ““TIMROSCO”. 


TIMKEN (j 


TAPERED ROLLER BEARINGS 


Timken” 
Canton 6, 


i AND THRUST LOADS OR ANY COMBINATION 8): 





EVERY TYPE OF OPERATOR 






OF HEAVY DUTY 
PUSHBUTTONS 





San <- — =] = 
| > ee ig 
} _ = —— ¥ Fi ~ 4 
Plain Button Plain Button Maintained Contact Latch Down Mushroom Head Mushroom Head Rotary Selector Maintained Contact 0:!-Tight Indicating Light Latch Sale 
Base Mounting One Hole Mounting Base Mounting Plain Button Base Mounting One Hole Mounting 2013 Position One Hole Mounting One Hole Mounting One Hole Mounting Base Mounting 


EVERY TYPE OF STATION 





Flush 
Mounting 


General 01) 
Purpose Tight 





Water and Oi) immersed, Hazardous Class | and i 


Dust Tight 


EVERY TYPE OF CIRCUIT COMBINATION...32 IN ALL 


The Cutler-Hammer line of heavy duty pushbuttons 
offers the widest selection, by far, of operators, ele- 
ments, stations and circuit combinations. This line has 
the unique distinction of being designed and engineered 
from the very start for such broad coverage of needs 

. through the development of a fundamentally cor- 


rect contact mechanism capable of being incorporated 


CUTLER: 


into diversified types of elements, 


an equally modern and extensive 


line of operators ... and a maximum 
number of circuit combinations. 


As a 


such advantages as: complete inter- 


result. users have gained 


changeability, uniformity of design 


~~ 





HAMMER 


ease) meee] Bee) —— 


and performance, exceptionally long life, frequently the 
elimination of any need for additional relays, inter- 
locks and the like, ease of installation through visible 
contacts which facilitate circuit identification and 
terminals which are unusually large and accessible, and 


attractive appearance. All basic elements have success- 


fully undergone Underwriters’ tests. Here is a line at- 


tractive to machine designers, ma- 
chine buyers and maintenance men 
alike. CUTLER-HAMMER, Inc., 
Associate: Canadian 


Ltd., 


Wisconsin. 
Cutler-Hammer. Toronto, 


Ontario. 





IRON AND STEEL ENGINEER; published monthly by 


under Act of Congress, March 3, 1879, $7.50 per year in United States and Canada, $10.00 foreign countries. Volume 27, No. 3. 





Association of Iron and Steel Engineers, 1010 Empire Bldg., entered as second class matter | anuary 25, 1924 at Pirtsburgh, Pennsylvania 


1269 St. Paul Avenue, Milwaukee 1, 
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@ Profitable Production—Aetna-Standard Vertical Wire 
Drawing Machines are engineered to most effectively utilize the elements of labor, 
time, and space. Compact, sturdy construction assures long service at maximum 
production with a minimum of maintenance. 


Efficiency and economy are inherent characteristics of Aetna-Standard construction. 
Proper arrangements of units to fit your production requirements can make every unit 
a continuous producer. 


Tonnages are increased to a new level through Aetna-Standard design. Controlled 
water cooling of both dies and blocks, improved die boxes and holders, and auto- 
rheostatic synchronization between units all contribute to ease of operation and 
increased production. 


New. usable versatility allows future rearrangement of individual units, and inter- 
changeability of unit components (motor gearing and blocks, etc.). This is your 
insurance against obsolescence. The overhead wire take-off system offers many 
diversified adaptations and a wide range of draft schedules. 


Automatic rheostat synchronizing control utilizes full speed range of each motor, 
effectively synchronizes speed of all units, controls reserves of wire on intermediate 
units, and provides simple and safe automatic operation. Ease of operation means 
greater production. 


THE AETNA-STANDARD ENGINEERING COMPANY , 
YOUNGSTOWN, OHIO | 

ASSOCIATED COMPANIES: 
AETNA-STANDARD ENGINEERING CO., LTD, TORONTO, ONTARIO, CANADA 
HEAD, WRIGHTSON & COMPANY, LTD., THORNABY-ON-TEES, ENGLAND 
SOCIETE DE CONSTRUCTIONS DE MONTBARD, 6 RUE DARU, PARIS (8e) FRANCE 


Look at these cost-reducing features 
of EC&M LINE-ARC Contactors 


All good reasons for specifying 
_ EC&M Magnetic Control 


\ 


No Destructive Arc Shield Burning 


The arc is a line centered between 
but not touching the arc shields. 


Quick Removal of HOT-ARC from Contacts 


As the contacts separate, the arc is 
transferred in 1/500th of a second 
from the contacts to the arcing- 
plate and circular guard over the 
blow-out coil. 


Result is cool contacts,and cool 
contacts last longer. 


No Lubrication-Maintenance 


Self-lubricating bearings on main 

and auxiliary arms—(often-over- 

looked) lubrication-maintenance 
—" 


is eliminated. 


Magnetic Dust Problem is Licked 


New Magnetic circuit is unre- 
stricted below the air gap. 


Magnetic dust free to fall. No 
mechanical shelf to catch it—dust 
does not pile up in air gap nor pack 
in, requiring manual removal. 


Safer Electrical Interlocking 


Double-break coin-silver contacts 
with normally- m circuit insu- 
lated from norm -cl circuit, 
no carry over from one to the other 
by an arc. 


These are basically the same as original LINE-ARC Contactors— 
all current-carrying parts and the LINE-ARC principle remain 
unchanged. 


Improved are the ‘‘power-plant”’ and electrical interlocks. 


The present LINE-ARC Contactors have higher efficiency and 
lower upkeep than any previous design magnetic contactor. A 
sound reason for specifying EC&M Magnetic Control for cranes— 
for mill auxiliary drives. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET * CLEVELAND 4, OHIO 
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ROOM WORK TO A 15’ PLANER, 
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No job oo larqe 


No Mirnmam ” 


UNITED 


Engineering and Foundry Company 


948 Duquesne Way »* Pittsburgh, Pa. 


WORLD RENOWNED DESIGNERS AND BUILDERS 
OF LIGHT, MEDIUM AND HEAVY MACHINE®DY 
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IMPROVED FLYING SHEAR DRIVE 


This Flying Shear Drive is a good 
example of the way Westinghouse co- 
ordination pays off. Designed for hot 
strip mills, it cuts strip into eccurate 
lengths, eliminates the operating and 
maintenance difficulties inherent in me- 
chanical and hydraulic drives. Here’s 
how it works. 

The Drive equipment is in the mill 
motor room. A single Main Motor (A) 
with high peak torque drives the bottom 
shear knife directly. Speed drops during 
the cut are overcome in an average of 0.2 
seconds—a big factor in cutting accuracy. 
The only gears in the system are between 
the bottom and top knives. Fewer 


gears mean less maintenance, greater 
reliability. 

Power supply for the Main Shear 
Motor is a d-c generator (B) driven by 
a synchronous motor. 


PILOT GENERATORS AND ROTOTROL 
SYNCHRONIZE SHEAR WITH MILL 
The Shear and Mill are synchronized 

by two pilot generators, one geared to 

the Shear Motor, the other to the last 
finishing stand motor (C). The voltage 
outputs of the two generators are connect- 
ed to oppose each other. (See diagram.) 

Thus, when the differential voltage is 

zero, the Shear and Mill are synchronized. 


The voltage differential existing before 
synchronization is fed into the Rototrol 
Regulator (D) and the Electronic Regu- 
lator (E). They combine to synchronize 
the Shear and Mill and provide infinite 
speed control within the operating 
range. They also control acceleration 
and retardation. The Shear is easily 
stopped, reset and started as each slab 
goes through the mill. This cuts scrap loss. 

This Shear Drive meets the funda- 
mental requirements. It’s simple and 
reliable, easily regulated, has excellent 
synchronization and complete speed 
variation. It saves money, cuts strip 
more accurately. 
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Planning a new cold mill? Expanding 
slabbing capacity? Modernizing your open- 
hearth shops? Whatever the job, the Auxil- 
iary Drives you choose will have a big 
effect on its performance. 

There’s a sure way to get the intricate 
co-ordination needed to develop the “one 
best” Auxiliary Drive—let Westinghouse 
handle the job. We’ve had a tremendous 
amount of experience with Drives—more 
than any other manufacturer. We know the 
problems and howto go about solving them. 

Right from the beginning, Westinghouse 
Steel Mill Specialists consult with you and 
the equipment builders. Help select the 





EQUIPMENT FOR THE 


Co-ordinated Auxiliary Drives 


motors, speed reducers, controls and switch- 
gear. Co-ordinate the whole installation. 
Make the plant layout drawings if you wish. 
And most important—stay with the job 
until it’s running just as it’s designed to. 

Co-ordinated Auxiliary Drives by 
Westinghouse are proving themselves in 
hundreds of steei mill applications. 
Chances are they’re saving power and 
maintenance and helping turn out superior 
products in your mill today. When you’re 
planning new capacity or modernizing, get 
in touch early with your Westinghouse office. 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. 


jJ-94814 


STEEL INDUSTRY 
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Leading steel mills have recognized the economy and security 
which is inherent when installing Delta-Star prefabricated re- 
inforced bus structures. These structures are designed and fur- 
nished complete to the last detail. Careful engineering and 
fabrication assure a structure you can depend on to withstand 
the destructive forces resulting from short circuit current. As- 
semblies consist of heavy steel frames with high quality wet 
process porcelain insulators used in compression; taking full 


advantage of their greatest strength. 
Ventilated square tube bus installation 


Our engineers will be glad to discuss your bus problems and ip © ne wesiene ehnes ae. 
work out a layout to suit your special requirements. Prefabri- 
cated open or enclosed bus structures are available for alumi- 
num or copper bars and tubing; structural and special shapes; 
indoor or outdoor service. 


omummmeme OTHER DELTA-STAR PRODUCTS pecs ~y, 
Used in Mills and Industrial Plants 


3 
@ Crane Rail Supports @ Spool Insulator Cable Supports 4 
@ Disconnecting Switches @ Water Cooled Conductors and Fittings | 


@ Terminators (Potheads) @ Interrupter Switches 


Typical arrangement of motor or generator 
circuit-breaker sections. 


- COMPANY Sirs: int tan 


MAIN OFFICE AND FACTORY 2400 Block, Fultor 


| @ Plugs ‘and Receptacles @ Power Connectors 


NEW YORK OFFICEI 
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(Partial view of the enormous new lubricating oil plant at 
Lake Charles, La., where this great new oil is processed.) 


| “ANTI-FOULING’ OIL made by the 
~ Remarkable new “HEART-CUT” PROCESS 


. H . It’s here now! The remarkable motor oil from the giant new 
This new oil — nown lence... . ers 
the best k own to scie $42,000,000 lubricating oil plant at Lake Charles, La. The 


a gives you a cleaner engine. _.more economy plant that’s been the big talk of the oil indust ry for months. 
od ask % New Premium Koolmotor is made by the unique ‘‘Heart- 
wn . ...- Minimum carbon residue. Cut” Process which retains only the choicest part of the finest 
a r ¥en crudes. /t’s so superior that in recent engine tests it outscored 
(Ayes . nine other major premium motor oils. No wonder Premium 

7 SERA 7 Koolmotor is better in every way! Cleans better, seals better, 


cools better and fights acid, sludge and corrosion far more 
effectively. Switch to this remarkable new oil today. 


stare saving Dollars today... stop at 


" CITIES @ SERVICE 
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McKee 16 
Wind Box 
Sintering Machine 


























BLAST FURNACES - 


POLLOCK 


POLLOCK 





HOT METAL CARS AND LADLES + 
























latest sintering-plant 








Be construct its newly developed sintering 
plant equipment, Cleveland’s Arthur G. 
McKee Company chose The William B. Pol- 
lock Company, steel plate construction experts 
since 1863. 

This latest sintering machine and rotary 
cooler were assembled in Pollock’s Youngs- 
town, Ohio plant and inspected by the 
customer and many interested iron and steel 
operators and engineers while in test oper- 
ation. Then it was thoroughly match-marked, 
disassembled, and loaded on 16 railroad cars 
in such a way as to insure quick and efficient 
field erection. 

Pollock is known the world over for its 
reliable, efficient heavy plate construction. 


~’ 


McKee Rotary Cooler 48 Ft. 4 In. Diameter 


CINDER AND SLAG CARS + INGOT MOULD CARS + CHARGING BOX CARS - WELDED OPEN HEARTH LADLES 
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9-ROLL ROLLER LEVELLER OF THE 2-HIGH TYPE  —s—- 





for the ferrous and 
non-ferrous industries 


to the individual production requirements of our 
customers 
LEVELLING, TRIMMING AND SHEARING LINE 
for Steel Sheet from 15” to 48” wide and 0.188” 
to 0.4” thick, up and including J-55 
designed and built for the new pipe mill of 


SIDE-TRIMMING SHEAR FOR STEEL SHEET 
KAISER STEEL CORPORATION 


STRIES, INC. 
a ne SPECIFY YOUR REQUIREMENTS 


AND ASK FOR DETAILS 


HYDROPRESS Lie 


ENGINEERS CONTRACTORS 
HYDRAULIC PRESSES - ROLLING MILLS - PUMPS 
ACCUMULATORS - DIE CASTING MACHINES 
566-568 LEXINGTON AVENUE NEW YORK 22°N.Y 


CHICAGO DETROIT SAN FRANCISCO SEATTLE WASHINGTON. D C 














LADLES 
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There s More Air 


than Ore in Iron! 


3.5 TONS OF AIR SUPPLIED TO BLAST 
FURNACE TO MAKE ONE TON OF IRON; 
COSTS OF HANDLING HIGHLY IMPORTANT 

. » 


~ 








Multi-stage centrifugal blower, rated 75,000 
cfm at 30 lb G, supplies air to blast furnace 
at midwestern steel mill. Driven by an 
Allis-Chalmers 8500 hp steam turbine. 





oc [ a I 
Ps <=>. _— i 1} : 
; : - ‘ [A : 3 
.\ Ny Ni \ M i +h 
; > _ha/ ~ 5 . j « fi 
SINGLE STAGE BLOW- ROTARY COMPRESSORS, DRY VACUUM PUMPS. AXIAL COMPRESSORS. 
ERS available in pressure sliding vane type. Capaci- Range to 28'/2 inches hg Compress to 60 Ib gauge 
ranges from one to 6.50 ties for 5 to 35 psi-g. vacuum. Same principle with high efficiencies. 
Ib. Rigid, long-lived cast Air is compressed in cells as rotary compressors ex- Good base load machines. 
| 


cosing con be arranged formed by blades moving cept that action is re- Used with gas turbines. 


to any one of 24 discharge freely in and out of long- versed—iniet evacuvates, Cannot build up danger- 


* 
positions, itudingl slots in rotor, exhoust is open, Ovs pressures. Power, Electrical, 


ON’T OVERLOOK THE IMPORTANCE OF AIR in the mak- 

ing of iron and steel. True, there’s no mining, no 
purchasing, no shipping. But even though air is free, han- 
dling costs for air are just as important as for other raw 
materials! 


These costs are even more important, when you consider 
their relation to material cost. And, three and half tons of 
air — more than all other ingredients combined — are sup- 
plied a blast furnace in producing one ton of iron. Large 
quantities of air are likewise all-important for oxidation in 
the open hearth and bessemer converter processes of steel- 
making. 


REGULATED AIR FLOW IMPERATIVE 
FOR GAS, COKE PRODUCTION 


A “must” for securing a uniform grade of coke for blast 
furnace fuel, is the maintenance of constant pressure in coke 
ovens and gas collector mains. Dependable performance and 
accurate speed control of exhauster (lower) are necessary 
also for maximum by-product yield. 


Centrifugal booster (upper right) equipped with auto- 
matic speed regulation forces the coke oven gas from storage 
to processing or use. Both exhausters and boosters contrib- 
ute materially to efficient coke plant operation .. . reduce 
waste and add to profits. 


ALLIS-CHALMERS BUILDS FIVE KINDS 
OF BLOWERS AND COMPRESSORS 


Allis-Chalmers builds a wide range of equipment, including 
five kinds of blowers and compressors (see lower left) ... 
all necessary electric motors and controls . . . both gas and 
steam turbines . . . condensers for steam turbines. If sup- 
plied by A-C, your blower-drive “team” will be specifically 
engineered to fit the application and to work together. 


Allis-Chalmers centrifugal blowers now are being used 
extensively in the iron and steel industry and in manufac- 
tured gas plants. This experience will help you solve your 
particular air and gas handling problems. A qualified A-C 
steel mill representative will be glad to discuss them with you. 

A-2972 
ALLIS-CHALMERS, 1020A SO. 70 ST. 
MILWAUKEE, WIS 
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BACKWARD CURVED BLADES 























MAIN SHAFT 











THRUST BEARING 


Multi-stage centrifugal blower of type used as gas 
booster in coking plants 








Allis-Chalmers 11,000 sq. ft 
2-pass surface condenser used 
for steam turbine driven blast water G. Driven by 665 h 


furnace blower, 


> CHALMERS 


Processing Equipment for Iron and Steel 


al, 


BALANCE PISTON EQUA 
FORGED STEEL THRUST EXERTED OW 
IMPELLER HUB DISCS 








Five stage gas booster. Handles 10,600 cfm at 13 IbG. 
Allis-Chalmers 800 hp, 6290 rpm synchronous motor 


steam turt 


Note liberal design 





Multi-stage 
Handles 33,000 cfm at 85 ir 


pine, 





gas exhaust 








Better Information About Temperature 
From Present L&N Optical Pyrometers 


The important job of checking temperature by 
simply sighting an instrument on the hot object is the 
steel industry's task for L&N Optical Pyrometers. 
Because Opticals do not change accuracy when 
ambient temperature rises or falls, they can be kept 
handy to the furnace, ready for use at any time. Be- 
cause they use the potentiometer principle, these 
portable instruments measure dependably and ac- 
curately. And, now, they are easier to use than ever 
before because the user can have two choices in the 
apparent size of his “target.” All that’s needed is a 
pyrometer tip of 4” focal length, to supplement the 
standard 2” tip. 

With the 2” tip, the area seen by the user is 5/2 
inches in diameter at 5 feet; proportionately more or 


Jrl. Ad N-33D-0660(1) 





14 


less at other distances. With the long tip, the field is 
the same size, but the image is twice as large, so that 
men who formerly had difficulty in getting readings 
now obtain them more quickly and with less effort. 


Optical Pyrometers are available in Fahrenheit 
ranges from 1400 to 5200, or in the corresponding 
Centigrade ranges of 775 to 2800, or in convenient 
portions of each spread. Instruments can be direct- 
reading for the normal “black body” conditions inside 
a furnace, or for molten metals. All choices, as well as 
the extra tips, are fully described in Catalog N-33D, 
which also has many pictures showing equipments 
in use. For a copy, write Leeds & Northrup Co., 4942 
Stenton Ave., Philadelphia 44, Pa. 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES — 


LEEDS & NORTHRUP CO. 
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500-hp, 250/965 rpm, 600- 
volt direct-current motor, en- 
closed, force ventilated. 











FOR MODERN HIGH-SPEED ROLLING 


: MILLS, the rapid acceleration and decel- 

eration required are provided by Elliott 
is ‘‘Fabri-Steel”” motors expressly designed 
xt . . . . 
" for this service in both reversing and non- 
f reversing applications. Smaller diameter 
it armatures and other design features com- Small diameter armature core for above motor is care- 
g fully balanced. Spider and shaft are made in one piece 
nt bine with painstaking attention to details from a single steel forging. 
t- ° 
* j in engineering and workmanship to pro- OTHER FEATURES 
- . ; ’ Flawless commutation * Close speed regulation 
D duce a superior machine, meeting the most * Rugged construction with heavy overload 

: ‘ , ; : capacity * E | divisi fl twi i 
ts exacting needs of rolling mill drives. pacity » Equat division of toad on twin drives 
1° e : * Ready accessibility for inspection and 
Write for Bulletin PB 8200-1. maintenance. 








Oo cOMPAN Y 
[o Departmen? IS 
Ridgway Division, RIDGWAY, PA. 
Plants ot EANNETTE PA * RIDGWAY PA 
AMPERE. N. J . PRINGFIE . NEWARK WN 
MR-2A DISTRICT OFF f N PRIN PA T ‘ 


‘ 
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RELIANCE 
MOTOR-DRIVE 


ut I 
Know-How 
PAYS OFF IN HIGH-SPEED TIN PLATE 
CONTINUOUS SHEARING LINE OPERATION 


High output and low unit cost are made possible by synchronized 
electric motor-drives which provide smooth acceleration, high pro- 
duction speeds and continuous running at those speeds. In the high- 
speed tin plate shearing line, shown above, the motor-drive embodies 
the experience gained by Reliance through more than forty years of 
process line drive development. Reliance motor-drive ‘know-how’ 
is in evidence throughout the steel industry in cleaning, pickling, 
tinning, slitting, shearing and related continuous process operations. 
It will pay you, too, to consult a Reliance application engineer. 


Sales Representatives in Principal Cities 


y ee 3 * PS PRES i ee tee 
3 " o 
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? HEAVY-DUTY MILL EQUIPMENT 





eb ~ CONTINENTAL 
on | # yA . 5 eS 





CONTINENTAL 


/ é COW TINENTAL 
7 = we w 
\ - 
@” 
eure od 
cout! 2 
‘ ° 
j ]@ 
xy? 
‘ * : ‘ia ty 
Tae ae a e of heavy du 
Y — \ rang 
\ con gus 
X\ 





FOUNDRY & MACHINE CO. Jr ivN\ 
CHICAGO «+ PITTSBURGH abatley tackle irctientens 


pau irdh an® Sted! Rolls 
; for allipdustijes \ 





Steel Castings trom 20 to 250,000 poum 





OPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


LEXIBLE COUPLINGS 


JLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 








6,000 


Why PcsH Gob-Engimected Cranes 


mean better service for you 


When you buy a P&H Overhead Crane, you 
buy proved performance. Your crane will be 
engineered to meet the requirements of your 
specific job — coordinated with P&H electrical 
equipment, designed . . . not adapted .. . for 
crane service. There will be ample reserve ca- 
pacity, adequate service life, maximum safety and 
every modern operating advantage. All these 
combine to give you long years of crane service 
with the least trouble and maintenance cost. 

P&H Magnetorque* control for AC cranes brings you 


one of the most important improvements of the past 
20 years. Ask your P&H Sales Engineers about it. 


P&H CRANES SERVE 


AMERICAN 


These are Added Values which P&H has learned 
to put into the building of overhead cranes 
through 65 years of progressive <empene ~ Per- 
haps that explains the overwhelming preference 
for P&H Cranes. 


*T.M. of Harnischfeger Corporation for electro-magnetic type brake, 


OVERHEAD 
CRANES 


4455 West National Avenve 
Milwaukee 14, Wisconsin 


HARNISCHEEGE 


INDUSTRY — FAR MORE 


THAN 












Write for your copy of 
Bulletin C-39 describing 
P&H Magnetorque 
Control for AC cranes. 


ANY OTHE 
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If you’re using reciprocating or 
centrifugal pumps... 


If your packing seals against fresh 
or salt, hot or cold water, steam, oil, 
brine, ammonia or other fluids and 
chemicals... 


If you want to know the correct 
packing for each application... 


If you're interested in using fewer 
styles of packing to do the job... 


. +» Then you'll want this new J-M Packing Selec- 
tor to keep on hand. 


JOHNS - MANVILLE 


JM 


PRODUCTS 


Johns-Manville 


»...new handy selector 
for pump packings 





This handy new packing selector gives you brief, 


specific data on ten popular styles of Johns-Manville 


Packings that serve over 90% of all pump packing 


applications . .. shows you where to use each style for 


greatest efficiency and economy of service. 


Here’s the quick, easy way to check on your pump 


packing efficiency . . . to find out about lower packing 


costs. 


.. to get higher efficiency and longer life from 


your packings. Use the coupon, or write for your copy 
today to Johns-Manville, Box 290, New York 16, N.Y. 


a ee ae ae 


Johns-Manville 
Box 290, New York 16, N. Y. 


Please send me your packing selector for reciprocating 
and centrifugal pumps (PK-39A). 


Name 








Firm____ 





Address____ 


City__ — lo 
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SQUARE D 
MILL-TYPE 
MASTER 

SWITCHES 








cam-type master switch 


WITH in dust-tight enclosure 
THE OPERATOR— 


Return spring pressure adjustable 
to individual preference. Twice 
normal spacing isolates OFF 





Here’s a mill duty controller 





ief, point—makes it easy to locate. ° 
ille Offset handles permit group fo go with them 
am mounting. Specify both Square D master 
for THE SAFETY ENGINEER switches and mill duty controls 
_ on your next tough applica- 
OFF position latch (removable tion. They are available for 
mp when unnecessary). Spring re- D. C. mill auxiliary and crane 
ing re ha OFF pate ( proms applications of all types. 
ible from manual return device). 
es Call your Square D Field En- 
<4 THE ELECTRICIAN— gineer or write for Bulletins 


9003 (master switches) and 
7950 (mill control). Address 
Square D Company, 4041 N. 
Richards St., Milwaukee 12, 
Wisconsin. 


Available with 1 to 6 points, re- 
versing or non-reversing—I to 
— 12 circuits. Terminals, contacts 
and moving parts completely ac- 
cessible. Generous wiring space. 












; SQUARE J) COMPANY 


-_ ‘ DETROIT ° MILWAUKEE . LOS ANGELES 





SQUARE D COMPANY CANADA LTD., TORONTO «+ SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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There is a Phoenix Rol 
for every purpose, made 
to produce highest ton 


nages at Jess cost per ton 


of steel rolled. 








R tq L DIVISION OF BLAW-KNOX CO. 
7 PITTSBURGH 1, PENNSYLVANIA 





Still more Bonnot Billeteers are on the way to Europe 
to join those already speeding steel production for in- 
dustrial recovery. Plants receiving the new Billeteers in 
the near future are located in Belgium, Luxemburg, Italy 
and France. 


World-wide acclaim for the Billeteer lies in what the Billeteer 
is doing for every plant in which it is installed. The billet shed 
was once the bottleneck between furnaces and shipping docks. 
Today with Bonnot Billeteers, deep flaws can be cut out and 
remelting of billets is practically eliminated—there’s a steady 
flow of clean billets to finishing mills. Operating records show 
a Billeteer handling 100 tons of billets per shift—removing up 
to 1% tons of steel scrap—all flaws completely eliminated— 
all chips 100% reclaimable. 


Just one operator handles the Billeteers easily during an 8-hour 
shift, doing the work of more than 10 hand chippers and with- 
out the fatigue and manpower turnover that results from more 
muscular methods of billet cleaning. Why not let the Bonnot 
Billeteer work for you? Write for information today! 


a 
DONNOL 


STEEL EQUIPMENT DIVISION Co 
CANTON 2, OHIO . 


ALSO MANUFACTURERS OF SAWING + CRUSHING + PULVERIZING & MIXING EQUIPMENT 
BILLET INSPECTION TABLES + DUST PUG MILLS SINTER PLANT PUG MILLS 
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ROLLING 


LEWIS 17 Stand 
Rod Mill, view at 
finishing end. 

' “4 


he 


BEDS _- Cooling 

BLANKS — Gear * Pinion 

BOXES —- Coupling 

CASTINGS — Rolling Mill 
Furnace 

COILERS -- Ferrous and Non- 
ferrous Strip 

GEAR DRIVES 

GEARS AND PINIONS — 
Bevel * Double Helical °* 
Single Helical * Speed Reduc- 
tion * Spur 

HOUSING PINION Rolling 
Mill 

LATHES — Roll Turning 

LEVELERS — Roller for Plate 
and Sheet 

MACHINERY — Special * 
Flaking Mill * Rolling Mill 

MACHINES — Pickling 

MANIPULATORS Rolling 
Mill 

MILLS — Aluminum Foil * Bar ¢ 
Billet and Blooming ° Brass 
and Copper * Cold Rolling * 
Continuous * Edging * Four- 


High * Single Stand * Revers- 
ing and Tandem * Merchant 
* Plate Rolling * Precision * 
Sheet and Strip * Slabbing * 
Three-High * Tin Plate * Uni- 
versal * Wire * Zinc Strip * 
Roughing and Finishing 

REELS — Tension 

ROLL RAGGING ATTACH- 
MENTS 

ROLL POLISHERS 

ROLLS — Alloy Iron * Chilled 
Iron * Sand and Chilled Iron 
* Steel 

SAWS — Hot and Cold 


SCREWDOWNS — Motor 
Operated * Hand Operated 
SHEARS — Alligator * Bar * 

Billet * Bloom * Continuous 
Automatic * Sheet Mill * Gate 
or Guillotine * Lever © Plate * 
Power Driven * Scrap * Vertical 
STRAIGHTENERS — Angle 
* Bar * Rails and Shapes 
TABLES — Blooming Mill * 


Rolling Mill Feed * Transfer 
for Mills 


LEWIS FOUNDRY & MACHINE 
Division of Blaw-Knox Co., Pittsburgh, Pa. 
Designers and Builders of Rolls and Rolling Mill Equipment 















































- MORGA 


WORCESTER 


J-STAR 
- SERVICE 


for efficient production 


MORGAN CONSTRUCTION CO. 
WORCESTER, MASSACHUSETTS 


English Representative: International Construction Company 
56 Kingsway, London, W.C, 2, England 











Wire Machines 


. Morgan-Connors give high pro- 
duction, with low die cost, low power 
cost, low space requirement. 
























































































































































Morgoil Roll Neck Bearings 


. . will increase the accuracy of your 
product and save on operating and 
maintenance costs 
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Continous Rolling Mills 
. built by specialists with over 
60 years of pioneering in the field. 





Furnace Control System 


. . Morgan-lsley increases efficiency 
of any regenerative furnace at rela- 
tively low installed cost. 










































































Air Ejectors 


..» efficiently handle hot gases 
and fumes as high as 3000° F 
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® Steel Construction 
® Mica Insulation 

® Corrosion Resistant 
a 


cae Fe. aot ~~ 
—” ~ 
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* There is nothing to break in a P-G 
Steel Grid Resistor...Steel and mica, both 
extremely durable materials, provide a basis 


for the utmost in mechanical strength. Neither produced in operation, enables P-G Non-Break- 
do vibration, nor moisture laden or corrosive able Resistors to give long and trouble-free 
atmospheres have material effect on P-G service...The next time that troublesome 
Resistors ...This, together with provision for application is at hand, specify P-G and solve your 
expansion as well as efficiency in dissipating heat maintenance problem. 






wv Write for Sulletin Mle. 500 





THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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YES, Pennsylvania Furnace Transformers, totaling 
over | Million KVA, are supplying power to hundreds 
of electric furnaces. The successful operation of 
these transformers has given Pennsylvania Trans- 
former Company a noted reputation in the Furnace 
Transformer field. For over 35 years, Pennsylvania 
Engineers have closely followed the development of 
Electric Furnaces. They fully understand the prob- 


lems of Electric Furnaces and their relation to Furnace 
Transformers. 


TANK INTERIOR OF 
2500 KVA FURNACE 
TRANSFORMER _ 


HANGERS FOR SUPPORTING 
COOLING COILS 


COPPER COOLING 
CONS 
GUIDE 
CHANNELS ~ ‘ 4 ne — . COVER GASKET 
FOR GUIDING , Y ? os : =a ~ 
CORE AND ~ ~ 
COILS INTO 


LIFT LUG 
A 


TOP FILTER . T 
vaaes CONt . Zag STUFFING BOX 
NECTION % 
~ WATER COIL 
UTLET 
FLANGE OPENING 
FOR DRAIN VALVES ~ ANGLES WELDED TO 
TANK BOTTOM 


PIPE NIPPLE AND CAP c iT < 
FOR FUTURE ADDITION ~*, = CA, SEE. BASE 
OF FORCED.ON LIN 
JACK LUGS 
BOTTOM FILTER PRESS 
CONNECTION 


TRANSFORMER COMPANY 





























15000 KVA TRANSFORMER 
for operating a 75-Ton Furnace 


5000 KVA TRANSFORMER 
for operating a 15-Ton Furnace 


7500 KVA TRANSFORMER 
for operating a 30-Ton Furnace 


PITTSBURGH 12, PENNSYLVANIA 
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HAGAN 

HALL 

BUROMIN 
CALGON 


_. 


In the Hagan V-Port Butterfly Valve allt of these factors 
are taken into account in port design, and smooth, accurate 
regulation is secured over the entire range of operation. 

The shape of the ports in this valve is such that full 


advantage is taken of the inherent sensitivity and accuracy 


Hagan V-Port Butterfly Valves are made in standard pipe 
sizes. They are ruggedly built and accurately machined. Our 
engineers will be glad to give you full information. 


Hagan Corporation, Hagan Building, Pittsburgh 30, Pa. 


— 
° ; 
| gives smooth, accurate regulation 
over the entire range of operation 
Accurate proportioning of fuel and air is essential in the 
modern furnace, where heat input may vary over a turn- 
down range of 10 to 1. The need is particularly great at the 
| low rates because at this time steel is up to temperature and 
. most sensitive to furnace atmosphere. 
At a minimum flow, the differential across regulating of regulating equipment. 
valves is usually the greatest. Losses across the measuring 
orifice, duct work and burner decrease, so that loss across the 
| ‘regulating butterfly must increase by a corresponding 
q amount. 
HAGAN CORPORATION 
-_ 
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COMBUSTION CONTROL 


Benue | & 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 


METALLURGICAL 


FURNACE 





CONTROL SYSTEMS 


THRUSIORQ FORCE MEASURING DEVICES 
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General Electric engineered furnace and drive handles gages up to .125 


thick ... speeds as high as 120 fpm... for a 13-tons-per-hour capacity! 


Here's a case where General Electric engineered both 
the annealing furnace and the line drives for a new 
54” continuous annealing and galvanizing line to 
process heavy-gage strip in a large Pennsylvania steel 
mill. 


Handling gages up to .125 thick, the line employs 
amplidyne regulators and photo-electric loop controls 
to synchronize the strip speed and tension with fur- 
nace requirements and give smooth, rapid acceleration 
and deceleration from 8 to 120 fpm. 


With the G-E roller-hearth electric furnace, the 
mill operators are assured of 
@ Accurately regulated temperatures which provide 
close control over the finished sheet’s hardness and 
drawability 


@Close control of the furnace’s protective atmos- 
phere, which eliminates the necessity of additional 
pickling to clean the strip 


@ Surface preparation that makes possible a uni- 
formly-thick, tightly-adhering zinc coating which 
improves corrosion resistance and permits relatively 
deep drawing 


@ Continuous annealing process that permits greater 
output than with former batch methods 


Whatever the right solution to your steel mill 
problem, you'll find it faster, easier, and at less cost 
when a G-E steel-mill specialist teams up with your 
technical staff. Call him at your nearest G-E office, 
listed in your classified phone directory. Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC. 
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G-E roller-hearth electric furnace (far end), 
plays big part in continuous wide-strip gal- 


vanizing on this 500-foot line. Its fast-acting 
induction preheating section speeds up heat- 
ing, saves space in the line. 
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How the G-E furnace anneals and 
prepares strip for uniform galvanizing 


Heart of this new continuous galvanizing line is the 
G-E roller-hearth annealing furnace (just ahead of 
the galvanizing pot), which can handle steel strip 
from .05” to .125” thick and from 24” to 54” wide. 
Furnace length is considerably reduced by a 10- 
foot induction heating section, which uses 1400 kva 
of 9600-cycle power to heat the strip to 1200 
degrees F. For further heating to annealing tempera- 
ture, the strip enters a 375-kw, 25-foot electric 
furnace, most of which is automatically regulated 
by G-E Reactrol control. The strip then undergoes 
regulated cooling to 850 degrees F in a 75-foot 
cooling chamber. 

During heating, the strip is exposed to a highly- 
reducing protective atmosphere that prepares its 
surface for galvanizing. Once prepared, the steel is 
further safeguarded, until it is zinc-coated, by a 
protective atmosphere in the cooling chamber. The 
furnace and its control provide great flexibility in 
control of temperature and of rate and degree of 
cooling, plus accurate regulation of the protective 
atmosphere. 











Wellman will build it 


Special Cranes 
Ore —— | Wellman Ore and Coal 


Gas Producer Plants 
Charging Machines 


<2 fe 
industrial Furnace andling Bridges 


Car Dumpers 
















Gas Flue Systems 
Gas Reversing Valves For fast and efficient action 
Coke Pushers 
Mine Hoists 
Skip Hoists 
Clamshell Buckets ; ms 
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One of two 6-ton Coal Handling Bridges in this installation. 





@ Take advantage of Wellman’s long experience in de- 


6-ton Wellman Williams Type 
Coal Bucket used with these 
bridges. 


signing and building handling bridges in many types 
and capacities. Your selection from the complete line 


will provide fast and efficient handling of coal or ore. } 


THE WELLMAN ENGINEERING COMPANY 


7031 CENTRAL AVENUE «+ CLEVELAND 4, OHIO 
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- ” electrical cable is only as efficient and long-lasting 
a$ its insulation. You will find true cable economy only 
in the cable with the best insulation. Because electrical 
insulation is so vital to cable performance, it is impor- 
tant to know what makes one type of insulation better 
than another. 

There are three basic factors determining the electrical 
and mechanical characteristics of rubber cable insulation. 
1. The type and grade of rubber used in the compound. 
2. The method of applying the insulation to the cable. 
3. The method of vulcanizing the insulation. 

In Okonite insulations, each of these three points 
is a reason for superior performance. First, Okonite 
uses only Wild Up-River Fine Para rubber — the very 
finest obtainable — because this rubber has proved 
during more than 70 years of actual use to have 


8107 
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better dielectric and aging qualities than any other. 

Second — the unique Okonite strip method of applying 
insulation assures absolute uniformity of wall thickness 
... perfectly centered conductors. This advantage, guar- 
anteed only by the strip method, is another reason for 
the famous long life and dependability of Okonite- 
insulated cables. 

Third — after the insulation has been applied by the 
strip method, it receives a single vulcanization in a con- 
tinuous tin mold, under high pressure. Advantages of 
this exclusive process are an insulation of higher density, 
greater physical and electrical uniformity. 

Years of operation under widely varied conditions — 
the most convincing test of all — prove the longer life 
and more dependable performance you obtain from an 
Okonite insulation. The Okonite Company, Passaic, N. J. 


THE BEST CABLE IS YOUR BEST POLICY 


fl ITE S* insulated wires and cables 
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Strip comes clean at 1500 feet per minute 
with OSBORN power driven brushes 


N the continuous scrubbing operation above, 
6 Osborn Heli-Master* Brushes are 


mechanically cleaning strip steel at speeds of 


over 1500 feet per minute. This vital mill 
operation is removing all traces of rolling oil 
from the strip prior to electrolytic tin plating. 


Heli-Master Brushes can be supplied with the 
correct material to do tough cleaning jobs well. 
In the job illustrated, the operating conditions 
include high pressure hot sprays. The brushes 
give around-the-clock dependable performance. 
They are helping assure continuous, uninter- 


rupted production schedules by maintaining 


WORLD'S LARGEST MANUFACTURER OF BRUSHES FOR INDUSTRY - 


consistent high quality of finished products. 


If you have a continuous strip cleaning, sheet 
scrubbing, scale removing, bonderizing or con- 
veyor cleaning problem, it is likely that it can now 
be done easier, faster and at lower cost with new 
improved Osborn brushing techniques. Why not 
consult your Osborn representative. Call or write— 


THE Os80RN MANUFACTURING COMPANY 


Dept. 262 5401 Hamilton Avenue e¢ Cleveland 14, Ohio 
* Trademark 


POWER DRIVEN BRUSHES + PAINT BRUSHES - MAINTENANCE BRUSHES 
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TRACK WHEELS 
FOR OVERHEAD CRANES... 


/ 


provide 


YEARS OF 
SERVICE 


AS COMPARED TO 


MONTHS ror 


OTHER MATERIALS! 


“Tool Steel” track wheels are providing 
up to 30 fimmes the life of ordinary 
wheels used in the same service! 


This amazing superiority is substanti- 
ated by our customers’ own records. 


Investigate these facts today. You'll 
find the same unequalled quality built 
into other “Tool Steel” parts for cranes, 
including gears, pinions, brake and 
sheave wheels, axles and sheave pins! 























WE GUARANTEE our products to give sufficient life over 
any other grade of hardened material operating in the same 
service to cover any difference in first cost. If our material fails 
to fulfill this guarantee, we will make good the deficiency in 
either cash or new material. 

THIS GUARANTEE WAS ORIGINATED BY AND IS EXCLU- 
SIVE WITH THE TOOL STEEL GEAR AND PINION CO. 





HERE’S AN ACTUAL COMPARISON: 


(From the customer's own records:) 


AVERAGE LIFE 


WHEELS IN MONTHS 
High carbon cast 8 to 12 
Manganese steel 12 to 18 
Hardened rolled steel.............. 16 to 20 


“TOOL STEEL” over 168* 


*After 14 WEARS of service further records were deemed 
unnecessary. 


This service life can be equalled by no other products! 


Write today for complete information. 


The Standard of Puality 
for GEARS + PINIONS * ROLLS * WHEELS and other HARDENED PRODUCTS 


‘THE TOOL STEEL GEAR & PINION CO. 
CINCINNATI 16, OHIO, U.S. A. 





11 STANDARD SIZES OF PUMP VALVE 
UNITS TO MEET OVER 300 VARIATIONS 
IN INSTALLATION REQUIREMENTS. 


Durabla Pump Valve Units*, complete for any type 
of pump installation, under any conditions and in any 
position, are available in 11 standard sizes to assure 
economy, accuracy, and avoidance of delay in stock- 
ing and installation:— 


1 Minimum stock to meet all requirements. 
Stock units can be supplied rough cast on the 
outside seat dimension for machining to exact 
size. 


Fewer orders necessary. 


Ease of ordering because of minimum of de- 
tailed information needed. 


Stock can be kept on hand for emergency 
breakdown requirements. 


Your own machine shop can be used for fitting 
and immediate installation of these valves. 


Durabla Pump Valve Units are complete, 
ready to be fitted to any pump. 


Durabla Standardization has reduced your purchasing 
and stock problem from over 300 sizes to 11 standard 
pump valve units. This means time saved in purchas- 
ing; simplicity of installation; together with efficiency 
and long term economy. 


Address DURABLA Engineering Department 
for Information and Bulletin No. O S 3 


a 
——— 


*Potent Numbers 2090486, 2117504 


DURABLA MANUFACTURING COMPANY 
114 LIBERTY ST. NEW YORK 


BRANCHES IN PRINCIPAL CITIES. FOR CANADA REFER: CANADIAN DURABLA LIMITED, TORONTO 
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MIXER TYPE HOT METAL CARS 
REDUCE 


OPERATING COSTS 
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BUILT IN CAPACITIES TO MEET YOUR REQUIREMENTS 


75 to 210 Net Tons 
279 OF THESE CARS NOW SERVE THE STEEL INDUSTRY 
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Loading 


UID... FOR A 
40% SAVING 




















The New 
MAGOR Steel Plant 
Air Dump Car 


— 


38 









MAGOR CAR CORPORATION - 50 CHURCH ST., NEW YORK 7, N. Y. 





CUT UP TO $200,000 A YEAR 
FROM REFUSE DISPOSAL COSTS 


From Open Hearth to Dump and back again. 
That can be a costly operation or just a normal 
operating expense. 

It all depends on the equipment used. 


Gondola, hopper or obsolete air dump cars 
run the cost of refuse disposal way up out 
of sight. They’re not built for the job. The heat 
of lading and banging of buckets makes 
maintenance and repair quite a sizeable item on 
your annual budget. On top of that, there’s 
added labor costs, loss of operating time and 
haulage waste due to inefficient equipment. 

Here’s how you can bring those costs down 
within reach and maintain an even higher 
degree of operating efficiency —- New Magor 
Air Dump Cars -— built specifically for 
steel plant service. 

New Magor Air Dump Cars are a modern 
low-cost approach to refuse disposal. They can 
take the roughest treatment year in and year out 
with a minimum of maintenance expense. 
Through labor and maintenance savings alone, 
you can write off your entire investment 
within a few years. 


COST LESS THAN $1.35 A DAY 


That’s all it costs to own a 30 yd. 70 ton 
Heavy Duty Steel Plant Magor Air Dump Car — 
dump cars that can cut your refuse disposal 
costs as much as 40%. 


[--------------- on enenemanapean, 


Write today for your copy of the new bro- 
chure, “The Answer to High Refuse Disposal 
Costs.” This well-illustrated brochure explains, 
in detail, the many money-saving advantages 
of owning Magor Air Dump Cars. 
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CLARK conrrot a 


2-high MILL combi 


@ Top illustration shows BLISS 
3-stand, 2-high mill for accurate 
cold rolling crown-rolled strip. 


@ Middle illustration shows 
CLARK Bulletin 9380 3-stand, 2- 
high variable voltage tandem-mill 
and reel control. 


@ Bottom illustration shows A.C. 
Screw-down control. 
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NEERED ELECTRICAL 


This mill in a mid-west steel 

plant, provides a single pass 50% aver- 

age reduction; cold-rolling and finishing of 

stainless and spiral alloys within .001" overall 

accuracy; round-the-clock operation at speeds 
up to 600 ft. per minute. 


Close tolerance precision wire rolling, such as bearing racer 

Ock and crown-rolled strip, is kept at extreme capacity by sturdy con- 

‘struction, with all fitted parts precision machined, combined with con- 

trolled tension on wind-up reels, and electrically controlled screw-downs 
providing rapid adjustment. 


Clark Bulletin 9380, 3-stand 2-high variable voltage tandem-mill and reel 
control, is shown left above. Control is provided for 


3— 150 HP, 690/1400 RPM Mill Motor 1— 30 KW Reel Generator 
1 —30 HP, 300/1200 RPM Reel Control 1—15 KW Exciter Generator 
1 — 400 KW Mill Generator 1—1 KW Tachometer Generator 


The three screw-down control panels, left below, are each for use with two 


5 HP, 440 V, 3 ph, 60 cy. squirrel cage screw-down motors and one 230 V, 
DC Clutch. 


For accurate, dependable electrical control, put your problems 
up to CLARK engineers. They're as close to you as your ‘phone. 


; tHe CLARK CONTROLLER co. 


CONTROL + 1146 EAST 152N° STREET, CLEVELAND 10, OHIO 
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In the Nation’s Iron and Steel mills .. . 


HARBISON-WALKER 


REFRACTORIES 
Lyoerdable (ata to Eoomonisal Pperation 


For every refractory requirement in the iron and 
steel industries, Harbison-Walker products are 
used—in blast furnaces, coke ovens, open hearth 
and electric steel furnaces, transfer ladles, hold- 
ing, heating, heat-treating and forge furnaces. 
The outstanding records made by Harbison- 
Walker refractories are due to the high quality 
of the products, the full complement of types and 


For dependable performance 





Blast Furnace Refractories 


Harbison-Walker has furnished the majority of blast furnace refractories 
used in the United States—and many world’s records have been made with 
Harbison-Walker linings. 


H-W BENEZET & H-W KENTUCKY BLAST FURNACE LIMINGS— For years 
the standard for all sizes and designs of furnaces under every set of oper- 
ating conditions. For Hearth and Bosh, Inwall and Top linings. 


H-W 18—Because of its high resistance to disintegration by carbon mon- 
oxide gas, H-W 18 is the outstanding refractory for complete linings. It 
provides low permeability and porosity, constancy of volume at high tem- 
peratures, excellent mechanical strength and high resistance to abrasion. 


H-W MORTARS— Best results are obtained when Harbison-Walker cold- 
setting bonding mortars, Harwaco Bond or Thermolith, are used for laying 
the brick. H-W Bond B Clay is also widely used for laying the brick in 
the lining. 


H-W BLAST FURNACE STOVE BRICK—Dense, strong, high-duty H-W 
Stove Brick are used for domes, combustion chambers and checkers. 
Highly resistant to severe fluxing conditions. 


Harbison-Walker Refractories Company / 
and Subsidiaries 


WORLD'S LARGEST PRODUCER OF REFRACTORIES 


PITTSBURGH 22, 


classes, the wide variety of shapes, and the cor- 
rect technical application. 

Through the services of its Technical Depart- 
ment, Harbison-Walker stands ready to assist in 
the selection and application of refractories that 
will serve dependably and economically in every 
kind of furnace. 


in every steel-making operation 


Open Hearth Refractories 


STAR SILICA—Used for construction and maintenance of roofs and other 
sections of the furnace. Significant characteristics: high refractoriness, 
rigidity under load at high temperatures, good resistance to spalling, 
abrasion, and fluxing. 

VEGA—The super-duty, high temperature silica brick for roofs, renders 
longer service and is especially suited for extremely severe operating 
conditions. 

VEGA BOND —Super-duty silica bonding mortar of excellent er coger 4 
and super-duty refractoriness; thermal expansion entirely compatible wit 
that of silica brick. 

H-W MAGNAMIX— A magnesite ramming mixture for complete monolithic 
bottoms and patching. Easily installed . . . adheres to steepest banks. 
CHROMEX B—Extremely hard burned chrome-magnesite brick with excel- 
lent volume stability and great strength at high temperatures, for port 
roofs, front walls, back walls and sections of the po:t ends. 
METALKASE—A chemically bonded magnesite-chrome brick encased on 
three sides in steel containers. Used extensively for front walls, end walls, 
back walls, and roof shoulders. 

H-W MAGNESITE— A hard burned magnesite refractory for bottoms, lower 
front and back walls and ports. 


H-W CHROME—A hard burned chrome brick for furnace bulkheads. 


TRACE MARK 
REG. U.S. PAT, OFF. 


PENNSYLVANIA 
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. . . US@ HARBISON-WALKER specialized refractories 
























STAR SILICA——Used in roofs and side walls of basic electric steel For the many and varied heat applications in the modern steel mill, 


furnaces; in roofs, sidewalls and bottoms of acid electric steel Harbison-Walker provides refractories which meet ever need 
furnaces. Some of these refractories are 
High Alumine brick of all classes—from 50% to 90% alumina 


VEGA Withstands higher temperatures, gives longer life, reduces inclusive. 
maintenance costs; the original super-duty silica brick. 
Super-Duty Fireclay refractories Vernon, Alamo, Kenmore, 
Boone and Dean. 
METALKASE—A chemically bonded metal-encased magnesite- 


chrome brick. Dense, strong, and homogenuous in structure, 


All other classes of fireclay refractories. 


, ; insulating fire brick of al! classes. 
Metalkase has the high refractoriness and slag resisting qualities s : 
of basic brick, with superior resistance to spalling. In basic electric Duro Acid Proof brick and tile. 
furnace sidewalls, they have given double the life secured from Forsterite Refractories. 


other basic brick and up to ten times the life of silica brick. High temperature bonding mortars and ramming mixtures of all 


types. 
ALCOR XX—High alumina brick of the 604% alumina class for roofs. Plastics and Castables—Standard, Super-duty and Light-weight 
High refractoriness, low porosity, stability of volume and rigidity 
under load at high temperatures and exceptionally good resistance Complete data on these and other Harbison-Walker products will 
to thermal spalling. be gladly furnished upon request. 
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WE’VE HAD TO PROVE THE OUTSTANDING 


liiiiedee or * LEADOLENE 





CHECK THESE 
9 IMPORTANT FACTS 


EXTREME PRESSURE pH-iim STRENGTH of 50,000 
ibs. per squere inch minimum by "Timken" testing 
waking. 


ADHESIVENESS in which affinity for steel and other 
metals develops maximum adhesion and prevents 
drippage or creeping. Retains a flexible coating 
in neture. 


WATER REPELLENCE which retards washing off, 
creates a lubricating pH-iim under moisture or 
water conditions. 


CORROSION PREVENTION is an excelient protec- 
tive coating in thet it will not etch or corrode 
metals. is never acidic. 


COMPOUNDED STABILITY—Will not bieed or 
change physical condition within range of higher 
than usual temperatures for this type of lubricant. 


LOW TEMPERATURE FACTORS—While having a 
solidifying action by decreased temperature as 
low as —40 F., it does not harden, crack or de- 
crease in adhesion. The flexible coating with- 
stands distortion of the application. 


ABRASIVE RESISTANCE—Extremely high for a lu- 
bricant. Does not wipe off nor will be removed in 
handling by workmen's hands or gloves. Is ex- 
tremely repelient to adhesion of scale, metalilics 
and other forms of dusts or contamination. 


Klingfast has remarkable corrosive resistance to 
salt or sea water, acidic vapors and solutions. 


Klingfast can be removed by ordinary solvents 





such as ker . @ , naphtha, carbon- 
tetrachloride and similar substances but is highly 


impervious to lubricating oils and greases. 


Khia fast 





“LEADOLENE... the “I. P. Lubricant’’ 
(Indestructible pH-ilm) ... for 
Industrial Needs 


We’ve never sold an ounce of lubricant the easy way—for 
instance: a major steel plant told us they were “from Missouri” 
about the outstanding characteristics and performance claims 
we made on Leadolene KLINGFAST. 

They picked the most troublesome job in the mill for us to work 
on. With the use of many types of high grade lubricants which 
would not adhere properly to the bronze slippers used in 
universal joint drives for the rolling mills, rapid wear, frequent 
renewals and general high maintenance costs were prevalent. 
Leadolene KLINGFAST was applied for a test. The result 
an increase in service of 400%! KLINGFAST also prevented 
wear and distortion of the steel spindles and couplings at the 
same time—and this steel plant now uses Leadolene 
KLINGFAST on all bronze slippers and open gears. 

If ‘“‘you’re from Missouri’, let our engineers show you how 
easily the most difficult problem can be solved. 













» Ontario 





Warehouses: cipal Industrial Cities 


Since 1876 
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“Union”’ Ingot and Charging Cars are available in several 
approved designs, but the majority are built to customer’s 
specifications—plus basic improvements exclusively 
““Union’s.’’ These insure a balanced distribution of the 
load, strength where strength is needed, less tractive effort 
required for capacity loads. 


Your request for further details and estimates will receive 


our immediate attention. 


Ln 
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JNION STEEL CASTING 
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burner, which gives better, more uniform 
= distribution of heat in the tube... . and very 
* i R Fa AC ¢ 7 exceptional tube life with coke oven gases 
(2 to 3 times normal). May we consult on 
your needs? 





SWINDELL-DRESSLER Corporation 


Designers and Builders of Modern Industrial Furnaces 





PITTCRITRGH 20 PENNA 





Having ROOF trouble? 


@ When operating conditions are just too 
rugged for ordinary refractories, Taylor Silli- 
manite (TASIL) is being installed and in- 
creasing roof life on Direct Arc Furnaces at 
lower refractory cost per ton. TASIL can do 
the same for you. 

Roofs formed of TASIL ramming mix, bricks 
and special shapes are in service today on 
furnaces ranging in size from 50 pounds to 
giant 50 ton units, melting a great variety 
of steels and alloys. TASIL specified for: 


High Softening Point 

P. C. E. of Cone 38 (3335° F.) or 200 to 
300° F. above those of the best grades of 
silica, super-duty silica, fire clay and su- 
per-duty fire brick. 


High Hot Strength 
No gradual softening below the critical 
point. 


High Spalling Resistance 
No loss in Standard ASTM Panel Spall- 
ing Test. 


Chemical Stability 

Attacked by high iron slags, but more 
slowly than fire clay base, silica or other 
high alumina refractories. 


Exclusive Agents in Canada: 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 
Hamilton and Montreal 
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The initial cost of TASIL is slightly higher, but when that 

all-important denominator—REFRACTORY COST PER 

TON OR PER HEAT—is calculated, TASIL costs LESS. 
Contact the Taylor representative in your area or write 


us direct to get the facts on the savings possible in YOUR 
plant. 


Refractorers to industry since 1864. 


wat CHAS. TAYLOR SONS: 
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Cleveland Cranes appeal to steel mill engineers 
who know the value of quality. These men look 
beyond purchase price. They consider cost of 
delays and shutdowns. They know how quickly 
any savings in the purchase of a cheap crane 
can be eaten up in this way. That is why steel 
mill men responsible for production demand all- 
welded Cleveland Cranes. 


THE CLEVELAND GRANE & ENGINEERING CO. 
1131 East 2897TnH Srt., WICKLIFFE, OHIO 


CURVELAND GRANES 


Mopern Att-Wetpeo Steer Mitt Cranes 
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EPRESENTATIVE Emanuel Celler is beginning 

an investigation of ‘‘concentrations of economic 
power’ — in other words, bigness. His investigation 
will start with United States Steel Corp., that industrial 
giant that has become a prime target for politicians- 
on-the-make. Total U. S. Steel income is currently 
about $2,500,000,000 per year, approximately 21/, 
times what it was in the better prewar years. On the 
other hand, the current federal government budget 
is about $45,000,000,000, or 11 times what it was in 
prewar years. 

President Truman wants government to have the 
power to control the size of any business if its size 
tends to reduce competition. Who's going to control 
the size of government? 


~ 


ND again, the Joint Congressional Economic 
Committee has prepared a report that puts the 
steel industry virtually in the class of a public utility 
whose prices should be watched closely (or even 
regulated) by government. This stirs up some interest- 
ing comparisons. Since prewar years, the average 
steel price has gone up some 72 per cent, or about 
$34 per ton. Based on the present consumption rate 
of 1000 lb of steel per capita per year, this increase 
has cost each of the general public $17 per year. 
During the same period, food prices have gone up 
approximately 123 per cent. This increase, reflected 
upon a typical food budget, has cost us approximately 
$165 per year per person. Yet the same government 
that thinks steel prices should be regulated is spend- 
ing the tax money we pay ($4,000,000,000 to date) 
to prop up food prices. 
What prices need regulation? 


& 


LL in all, we heartily agree with the individual 
who said government is like a stomach. If it's 
doing its work right, you hardly realize you've got one. 


. 
CCORDING to Dr. R. E. Zimmerman, vice presi- 


dent of research and technology, United States 
Steel Corp., the steel industry must spend between 
three and four billion dollars in the next few years to 
develop essential raw material sources and to keep 
its producing facilities competitive and efficient. Since 
risk capital is very scarce and borrowing must 
necessarily be restricted, much of the money must 
come out of company earnings. 
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N the wake of a job survey wherein an office staff 
was asked to list their various duties, one of the 
girls passed in something about as follows: 


I watch the board. I buzz the buzzards 
Who want the mail I carry back. 

The girl who's anxious for the plates 
Will have to wait till I eat my snack. 


I take dictation every day 
With never any time for play. 


I greet the jerks who barge on in 
When what they need is a clip on the chin. 


When I hear, ‘‘Any mail today?” 
You know just what I'd like to say. 


And when it nears the time to go, 

I think that everyone should know 
I watch the clock just like a hawk, 
And if anyone lets out a squawk 
I'll flip my hip and out I'll walk. 


And if I hear just one more bell 
The whole damn office can go to hell! 


* 
PT pace ng every March 15th increases our 


gratitude toward the prepayment of income tax, 
the fact becomes more evident each year that the 
great majority of taxpayers have come to regard what 
is left after the withholding tax as their income, and 
to forget the money deducted. If everyone had to pay 
his income tax in one lump, the howls would be 
longer and louder, and perhaps more effective in 
bringing about government economy and budget 
reduction. 

During 17 of the last 19 years our Federal govern- 
ment has operated its affairs with deficits. The fiscal 
year of 1950 will see a further deficit of perhaps 
$5,000,000,000. How many of us as individuals, or 
how many of the industrial corporations that politicians 
delight in castigating, could survive such a financial 
history? 


A 
UBSIDIES, doles, handouts — they’re wonderful! 


—or are they? Thousands of individuals who 
should take care of themselves are living wholly or 
in part upon the supposed bounty of the state — 
actually upon the taxpayers. Governmental benefits 
don’t come from Santa Claus, but out of the pockets 
of each and every one of us. And the most disturbing 
thing is that more and more people are reaching out 
for the supposed free lunch. As the Wall Street 
Journal observed: “When everybody is subsidizing 
everybody else, who is going to pay for everybodies’ 
subsidies?”’ 

Samuel Gompers once said: ‘Doing for people 
what they can and ought to do for themselves is a 
dangerous experiment. In the last analysis, the welfare 
of the workers depends upon their own initiative. 
Whatever is done under the guide of philanthropy or 
social morality which in any way lessens initiative is 
the greatest crime that can be committed against the 
toilers."’ 

And recently, Dr. Vannevar Bush stated: “If we 
go all the way down the path to dependence and 
render ourselves a people fawning for handouts on 
an intriguing bureaucracy, Russia can cease its 
building of war machines. It will conquer the world 
without them.” 
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A LOW-COST COIL PICKLER 
DESIGNED ESPECIALLY for 
MEDIUM and LOW-TONNAGE MILLS 
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THE WELDCO MECHANICAL COIL PICKLER 
SAVES SPACE - SAVES TIME 
CUTS OPERATING and MAINTENANCE EXPENSE 


Here, at last, is an economical, space-saving Coil 
Pickler, built especially for smaller mills that do not 
have continuous pickling. The Weldco Mechanical 
Coil Pickler handles strip, rod, or wire coils quickly 
and easily, requires very little space, cuts manpower, 
maintenance and operating expense 20% to 40%! 


LOW INITIAL COST 
A fraction of the cost of a Continuous Pickler. 
No elaborate fume removal system is needed. 
Only small pickling and wash tanks are required. 


Less auxiliary equipment to install because, in the Weldco set-up, 
the coil is not uncoiled, then recoiled. 


LOW MAINTENANCE COST 


Simple, fool-proof mechanism — designed for maximum efficiency. 


No damage or wear on tank, because the coil never touches 
the tank. 


LOW OPERATING COST 

Less steam consumption, because of the smaller tanks. 

Less manpower needed. 

Greater flexibility — several different widths can be pickled at 
the same time. 

No down-time, because there’s no resetting of equipment for 
different sizes. 

No hairpinning required — another big time-saver! 


SAVES PICKLING TIME 


The up-and-down, side-to-side motion of the coil in the pickling 
bath removes the loose scale quickly, resulting in a completely 
clean, uniformly pickled surface. 


The Weldco Mechanical Coil Pickler is available 
in any capacity, to meet your individual require- 
ments. (For successful pickling of strip, a satisfactory 
scale breaker and a loose coiler are required.) 
Contact our Engineering Department for complete 
details on this new, low-cost Mechanical Coil Pickler 
— for complete engineering service on your entire 
pickling line. 


THE YOUNGSTOWN WELDING & ENGINEERING COMPANY 


3706 OAKWOOD AVENUE 


YOUNGSTOWN 9, OHIO 
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Slower Speeds 
to fit 
Your Needs 


Wagner 
Gear Motors 


1 
ww e S down #0 %o0 horse 
°W available in rating Power 
Where “slower than motor” speeds The expanded Wagner line of gear 
are required —on agitators, con- motors now includes ratings from 


veyors, scrapers, or in a host of other 
applications—you can obtain posi- 
tive reduction with the right power 
by using Wagner Gear Motors. 


1/20 to 50 horsepower and with 
gear ratios to meet every require- 
ment. Their flexibility of mounting 
provides an exceptionally large 
These gear motors combine famous number of combinations to meet 
Wagner motor dependability with particular needs. 

nationally-known gear units to give 
you compact, efficient gear motors 
that can help reduce costs, improve 


Twenty-nine branches, located in 
principal cities, and manned by 


your product, and increase your trained field engineers, are at your 
plant operating efficiency by elimi- service. Write for information on 
nating the need for belts, pulleys the complete line of Wagner Gear 
or chains. Motors. 








WAGNER ELECTRIC CORPORATION 
6483 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 








AUTOMOTIVE BRAKE SYSTEMS =~ AIR AND HYDRAULIC 


BRANCHES IN 29 PRINCIPAL CITIES 
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Tue Wean Engineering Company is 

meeting today’s demands for equip- 

ment to produce tin plate and zinc 

coated strip steel with light coatings 

by the electrolytic method; also equip- 

ment to produce chemically treated \ — 
black plate and strip steel. Equipment YENGINEERING 
for coating strip steel with zinc and COMPANY, Inc. 
other materials by the hot dip method Warren, Ohio 

_ is also available. 


Associate Company—Wean Equipment Co.—Cleveland, Ohio 





©emeriaticrTrc IN GCHUEET TIN AND STRIP MILL EQUIPMENT 
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T. J. ESS, Editor 
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Board of Directors 


PRESIDENT 
A. 8. GLOSSBRENNER 
Assistant Vice President of Operations 
Youngstown Sheet and Tube Co. 
Youngstown, Ohio 


FIRST VICE PRESIDENT, JOHN _F. BLACK, 
t General Superintendent, Youngstown 
Sheet and Tube Co., East Chicago, I 


SECOND VICE PRESIDENT, I. N. TULL, Elec- 
trical Superintendent, Republic Steel Corp., 
Cleveland, Ohio. 


TREASURER, JOHN L. YOUNG, Vice President 
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Pittsburgh, Pa. 


SECRETARY, ERIC L. ANDERSON, Electrical 
ag eee Bethlehem Steel Co., Johns- 
town, Pa. 
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Co., Bethlehem, Pa. 
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Steel ap ceuetee, Pa. 
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Network Calculator and its Use in the Steel Plant — by S. Ein, Electrical 
Engineer, Armco International Corp., Chicago, Ill 


Painting of Steel Mill Buildings and Equipment — by W. W. Scherer, 
Divisional Superintendent of Maintenance, Carnegie-Illinois Steel 
Ce, SI, Bin acc dsnbedetcececanesecceee ee bscedeewanescen 

Increased Open Hearth Production by Improved Charging Methods — by 
R. Tietts, Je., A. J. Boyaswea & Co., Crricago, Fl... ccccccccccccccces 


Training of Steel Plant Lubrication Personnel — by W. M. Schuck, Lubri- 
cation Engineer, Armco Steel Corp., Middletown, Ohio 


Program — AISE Annual Spring Conference 


Abstracts of Technical Papers for Annual Spring Conference 


Checker Brick Design, Construction and Use — by Jay J. Seaver, Jay J. Seaver 
Ce, CEs icced se pedscnthetsecncassbecweatonn deeded 
Developments in Coil Conveyor Equipment Design — by L. O. Millard, Link- 
Belt Co., Chicago, Ill 
A Magnetic, Reversing, Plugging Control for Crane Bridge Service — by 
K. S. Kuka, Superintendent Electrical Engineering and Construction, 
Tata Iron and Steel Co., Ltd., Jamshedpur, India................4.. 
Turbo-Blower Control — by H. Ziebolz, Vice President, Askania Regulator 
Co., Chicago, Ill 
Experimental Operation of a Basic-Lined Surface-Blown Hearth for Steel 
Production — by C. E. Sims, Assistant Director, Battelle Memorial 
Institute, Columbus, Ohio, and F. L. Toy, Assistant to Manager, 
Research and Development, Carnegie-Illinois Steel Corp., Pittsburgh, 
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Lectromelt 


RAISED THE ROOF 


and electric are melting COSTS CAME DOWN 


Machine charging—shoveling materials through the door 
—was once standard practice with all electric furnaces. 
Labor charges were high and men were hard to hold on 
the job. Valuable time was lost from production. Furnaces 
cooled and power consumption was high. 


Then Lectromelt changed the picture; raised the roof 
to do it. Furnace top and superstructure were built to 
lift and swing aside, permitting charges to be dropped 
quickly into the open furnace. 

Result: 30 to 50 kwh less power per ton; 15 to 33% less 
electrode cost; 14 to 18% longer roof life; up to 30% 
more production per man hour. 

‘Top charging is typical of the many developments that 
Moore, inventor of the rapid Lectromelt, has sponsored 
throughout the years—typical of the advantages you 
gain by specifying a Lectromelt Furnace for 
melting, refining, smelting or reduction. 
For more details, write for Bulletin No. 7, 
Pittsburgh Lectromelt Furnace Corporation, 
310 32nd St., Pittsburgh 30, Pennsylvania. 


Manufactured in... CANADA: Lectromelt Furnaces of Canada, 
Ltd., Toronto 2... ENGLAND: Birlec, Ltd., Birmingham... SWEDEN: 
Birlec Elektkougnar A/B, Stockholm... AUSTRALIA: Birlec, Ltd., 
Sydney ... FRANCE: Stein et Roubaix, Paris... BELGIUM: S.A. 
Belge Stein et Roubaix, Bressoux-Liege . . . SPAIN: General 
Electrica Espanola, Bilbao . . . ITALY: Forni Stein, Genoa. 
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POUNDS 







ONE HUNDRED TONS 
CAPACITY 
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Cateulater aud cts Ase 


IN THE STEEL PLANT 


.... Studies with the network calculator 
can often effect considerable economies 


in power transmission system design .... 


A MANY steel mills have electrical systems compar- 
able in size to that of large utility companies, but with 
the added feature of having the electrical system con- 
centrated in a much smaller area. These utility com- 
panies have used network calculators for many years 
to determine the best answers to their problems. To 
serve these companies the number of these calculators 
has grown in the United States from four in use 16 
vears ago to 21 at present, either in existence or being 
installed. 

Like utilities, steel companies have also turned to 
network calculators for answers to problems arising on 
their electric systems in order to secure the best econ- 
omy and continuity of service. Engineers of one steel 
manufacturer have used such network calculators 
either in the east or locally since 1935 with good results. 
This discussion is based on this experience. 

The discussion is not intended as a complete guide 
for a network calculator study, but has as its purpose 
only the object of pointing out how it can be used in a 
steel mill and where it has been used to advantage. Ex- 
cept where otherwise noted, 60-cycle systems are con- 
sidered. It is, of course, realized that any system may 
be studied, be it 25, 50 or 60-cycle. 

The discussion of the network calculator will be 
divided into three general classifications: (1) briefly 
what it is, (2) what studies can be performed on it, and 
(3) some examples of studies carried forth on the cal- 
culator. 

Since the term “network calculator” is somewhat 
lengthy, the word “board” will sometimes be used as a 
synonym for it. 

As an illustration of such a board, the one at the 
Illinois Institute of Technology in Chicago, IIl., will 
be used. This board is three years old, and while slightly 
smaller than the largest one in the eastern part of the 
United States, it is fully adequate for all purposes and 
is as modern as any. 

Oversimplifying the description a little, the network 
calculator is a means for operating any electrical sys- 
tem in miniature, in any desired combination of parts, 
and observing the results under either normal or ab- 
normal operation as desired, in order to check in ad- 
vance whether or not the desired results can be ob- 
tained. It sometimes happens that after a system has 
gone into service without a board study, it has been 
later found that the system could have been designed 
at lower cost, since it is a human tendency to pile up 
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By S. EIN 
Electrical Engineer 
Armco International Corp. 


Chicago, Ill. 


safeguards such as excessively large lines and trans- 
formers, alternative feeds, and high rupturing capacity 
breakers. The board helps evaluate the facts of the most 
economical design. As far as management is concerned, 
a board study, when made, shows that the effect of the 
addition of a mill or generator has been studied as part 
of the whole problem of the steel plant or district, and 
that the engineering department is on sure ground and 
will not backtrack. 

First, the board is not a device for putting in prob- 
lems and data, turning a crank blindly, and getting an- 
swers, as Figure 1 would indicate. The nature of the 
answer sought must be known, and the people perform- 
ing the studies must know what they are doing. 

The board is a combination of resistances, react- 
ances, and auto-transformers which receive power from 
a 440-cycle alternator, the high frequency enabling 
smaller parts to be used. The alternator is the only con- 
tinuous rotating part of the board. These elements can 
be combined in any desired fashion to represent the 
lines, loads, generators and transformers of the actual 
electrical system being studied. 

Figure 2 shows an overall picture of the board, the 
desk with the meters which read the electrical quanti 
ties found by the board, and a conference table. 

Figure 3 shows a closeup of part of the board, and 


Figure 1— The network calculator is not this type of 
device. 
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reading from right to left are generators, load units, and 
plug board for making connections. 

Figure 4 shows the internal parts of a generator unit 
drawn out into view. 

Figure 5 shows a study being made, a closeup of the 
meter desk, and the table at which data given by the 
board are written on a copy of the diagram being 
studied. 

The types of studies which the board can handle are 
three: (1) short circuit study to show amount of cur- 
rent circulating during fault, in order to determine 
short time and interrupting capacity ratings of break- 
ers, and for use in setting protective relays; (2) check- 
ing voltage regulation and powerflow and size of lines 
and transformers, all during normal operation; and (3) 
stability, or checking whether or not generators and 
motors will remain in step after the occurrence of a 
violent system disturbance such as application of fault, 
or removal of line or piece of equipment. This also in- 


Figure 3 — Closeup view of part of the board. Piugboard 
for making connections is at left. 
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Figure 2 — General view of the network calculator. 


cludes stability after reclosing of the previous faulted 
circuit subsequent to removing the fault. 

Before performing the studies, the data of the system 
must be available when the engineers arrive at the 
board. The gathering of the data is not difficult. If the 
system is only in the planning stage, there is first 
needed a simplified diagram of its component parts in 
their approximate geographical relationship. The data 
on impedences of machinery, transformers, and lines, 
and on inertia constants can be secured from publica- 
tions of the larger electrical manufacturers. While such 
data is approximate, it is remarkably accurate because 
from long experience the manufacturers can give the 
best values to use. Because of the large number of items 
of equipment considered on the study, plus and minus 
errors nearly average out, leaving the results reason- 
ably accurate. 

If the system is an existing one, the required data can 
be secured from available records. Since such data can 
approach 100 per cent accuracy, the board’s results will 
have errors of only one to three per cent. 

With the gathering of the data there should be writ- 
ten a short memorandum, giving the salient features 
of each system studied, and the objectives of the study, 
such as rupturing capacity of breakers planned, volt- 
ages sought, whether or not it is stable, etc. This memo- 
randum should then be approved by management, and 
by representatives of both the engineering and operat- 
ing departments. Such a maneuver should help facili- 
tate procedure of the study. 

Finally, but not least, there must be present at the 
board at least one representative from each system 
being studied who can approve results secured on the 
board, make changes, or secure additional data when 
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needed. Too much stress cannot be placed upon having 
this man present, since past experience has shown that 
tests have faltered and time has been wasted when 
such man is not present. 

Then, with one man appointed to prepare a report 
from a log of the tests made by him, all preparations 
for the studies are complete. 

Figure 6 shows the end result of the first of the three 
studies described as being performed on the board: 
i.e., fault currents on short circuit. As the figure dem- 
onstrates, the data found by means of the board is set 
down on the previously described system diagram. The 
one shown is that of a large plant whose features are as 
follows: The hot strip and cold rolling mills are fully 
developed for the present, and each have average hour 
demands of 40,000 kw at 95 per cent lagging and unity 
power factors, respectively. At the left steel plant, one 
60,000-kw generator is installed and the only load there 
is an electric furnace plant which does not contribute 
fault current. At the right steel plant, one 60,000-kw 
generator is installed to feed blast furnaces, rolling 
mills, coke works, etc. The surplus power of the two 
generators and all of the power of 33,000-kw of 25 to 
60-cycle frequency changers supply the hot strip and 
cold mills in the middle. The main transmission cir- 
cuits are 69 kv which supply nearly all loads at 6.9 kv 
through transformers. 

Three phase faults were applied at each 69 and 6.9 
kv bus, of which one is shown by X, and the total cur- 
rent into each fault read as was the contribution of 
each source to that total. 

The fault currents shown can be used in two ways. 
One is for checking the required ratings of breakers. 
For example, fault 10 shows that the highest value of 
69 kv fault current found is 7600 amp. This is 912,000 
kva at 69 kv and is under the 1,500,000-kva breakers 
proposed for this voltage. It might be pointed out that 
1,000,000-kva breakers will be satisfactory on the basis 
of fault current shown. Other studies on the ultimate 
arrangement showed that 1,500,000 kva is the mini- 
mum value allowed. 

The highest fault current on the 6.9 kv bus is 44.000 
amp at fault 12. This is 528,000 kva, a trifle higher than 
that of the 500,000-kva breaker proposed for this volt- 
age but not excessively so. The required short time rat- 
ing is 1.6 x 44,000 or 70,400 amp which is a shade over 
the equivalent rating of the desired breaker size, ac- 
cording to latest standards, and is satisfactory. 


Figure 4 — An internal view of the generator unit. The 
outside of this unit can be seen on the right side of Fig- 
ure 3. 
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Figure 5— A study is in progress with readings being 
taken and recorded. 


The other use for the short circuit study is setting 
of relays. The flow of fault current from all sources to 
the point of fault can be seen by inspection of Figure 6. 
Those for fault 10 have been accentuated. With this 
data at hand, the settings of relays in the path of the 
fault current flow can be checked to make sure the de- 
sired relays operate and the remainder do not. 

The foregoing study was made under maximum con- 
ditions: i.e., with all generators and motors on the line. 
Minimum conditions, that is at light operating rate, 
were also studied to make sure that the relays set for 
maximum fault will have enough fault current avail 
able on minimum conditions to operate, but a picture 
of the results is not shown for brevity and because the 
resulting picture is similar. Line to ground faults were 
also studied and are not shown for similar reasons. 

Coincidental with the question of fault currents and 
relay settings, several actual cases can be cited. For 
example, a study was recently completed on a new 
60-cycle system of blast furnace skip hoists, pumps, 
and auxiliaries, which was investigated with first the 
power coming from frequency changers and next from 
a public utility. A study similar to the one described 
was calculated and then checked on a board. The re- 
sults were applied and satisfactory operation has been 
secured. 

Another case can be cited of a short circuit study of a 
25-cycle system which was expanded some years ago. 
Before expansion, the principal 2300-v power station 
was one housing a multiplicity of low reactance gas 
engine driven generators and lines feeding out to rolling 
mills, of which the two closest consisted of synchronous 
motors. Detailed consideration showed that the main 
bus was structurally too weak to withstand fault cur 
rents. A number of short circuit studies were made and 
resulted in a determination of fault currents and the 
necessity of sectionalizing the bus. With the fault cur- 
rents known, calculations were made of the forces im- 
posed on the bus during fault, and braces and insula 
tors were installed to resist them as best as possible. 
The worth of the design was proved about five years 
ago when due to an operating error the two bus sec- 
tions were tied together out of phase, causing a three 
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phase flashover. The bus rode through without trouble. 

On one bus section of the same power station, one 
of the loads is an electric arc furnace plant. After the 
bus was split, the then electrical operating superin- 
tendent came to the conclusion that the voltage regu- 
lation was poor on that section and insisted on keeping 
the sectionalizing circuit breaker closed, thus nullify- 
ing the work done despite proof offered in the short 
circuit study. As time went on another operating super- 
intendent arrived. He was offered the same proof but 
insisted on seeing the results of a study actually made 
before he would make a change in the operating prac- 
tice. This was done on an a-c board in the east. Upon 
his return home the sectionalizing circuit breaker was 
opened and the split bus has been operating that way 
ever since with satisfactory voltage. 

In another case in a sheet and tin mill, the operating 
man also insisted on keeping the sectionalizing circuit 
breakers closed, this time on a three-part bus. Here the 
engineers claimed that the short circuit duty was over 
even the ultimate capacity of the circuit breakers, let 
alone the rated capacity. Tests on a-c board showed the 
surprising result that the short circuit capacity was 
just under the ultimate capacity, and consequently 
nothing further has been said. 

In still another instance, of two neighboring 25-cycle 
cinder pit pump motors, one is controlled by an ade- 
quate circuit breaker installed because a board study 
showed it was required, and the other one by a starter 
consisting of an oil-immersed double-throw switch 
whose inadequate rupturing capacity was ignored. 
The breaker has removed its motor in good shape when 
failure occurred, while the switch has blown up three 
times on fault, the last time gutting the room. 


Another type of short circuit study has been made 
on the a-c board. This is the determination of the fault 
currents on the d-c bus of a hot strip mill. In one of the 
steel plants a hot strip mill was built as a 28-in. mill in 
1928, and converted in 1935 to a 38-in. mill. It has 
39,000-hp of generators, and roughing, finishing and 
edger motors connected to a continuous bus common 
to all rotating equipment and whose polarities are close 
together. Due to faults caused by flashovers, loss of a 
motor field, etc., the bus and machine windings have 
been severely damaged a total of four times, of which 
three were in the last four years. An analysis, separate 
from the board, was made to find a method for prevent- 
ing such outages. The analysis showed that the total 
fault current was too high to be handled by any breaker 
which could be purchased. If the current could be pre- 
vented from rising to the high value, breakers could be 
found to handle the comparatively smaller currents. 
For the first time in board work, the board was called 
upon to find at what rate the d-c fault current rose, 
and this could be done because since the varying cur- 
rent on rise acted like an alternating current during the 
first quarter cycle, a step-by-step method could be 
used.* The study was made, and it was found that the 
ultimate fault current rose to 936,000 amp in five cycles 
at the initial rate of about 12,000,000 amp per sec. 
Since the existing breakers had an interrupting rating 
of 80,000 amp at five cycles, it was obvious that the 
only solution was to secure breakers of higher inter- 
rupting capacity and speed, and to split up the bus so 


*This method is fully described by its originator in “D-C High 
Power Distribution Systems—Short-Circuit Analysis” presented at 
the Midwest Power Conference, Chicago, Ill., April 8, 1948 by Wil- 
liam Deans. 


Figure 6 — The drawing gives an example of record of fault current flow on short circuit. 
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Figure 7 — Example of record of power and reactive flow, and voltage. 


that the new breakers would not have an excessive 
duty. A workable scheme has been devised but due to 
the necessarily high cost it has not yet been put into 
effect. 

The previously described fault current study is of 
use only in case of older mills when a remedy must be 
found to prevent damage. In case of later mills, bus 
damage has been minimized by sufficiently separating 
the buses. 

A short circuit study was also made of substation 
mercury arc rectifiers in parallel operation, which also 
have a rapid rise in fault current, much faster than that 
of motor-generator sets. It was found that until the 
total installed capacity is over 3000 kw, which is in- 
frequent, available breakers of reasonable cost will 
handle the job. 

So much for short circuit studies. 

A second study conducted on the board is a check 
of the adequacy of the lines, transformers, generators, 
ete., during normal operation while carrying normal 
loads, whether or not load voltages are satisfactory, 
and determination of the resulting power factor re- 
quirements of synchronous equipment. Because of the 
varying loads of the steel plant, either an average load- 
ing of the mills must be estimated or the peaks dis- 
tributed in the same fashion they occur and the various 
combinations studied. After the board has been ar- 
ranged to show actual conditions, voltages can be 
checked, transformer taps changed as required, or lines 
taken out of service and replaced, all to arrive at the 
best operating situation, and the board will give the 
effect. 
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An example of such a study is shown in Figure 7, the 
system of which is quite similar to that of Figure 6. In 
the case shown in Figure 7 a public utility has been 
substituted for the right steel mill’s generator. 

In the study of Figure 7, it was found that on all 
nominal 6.6 and 6.9-kv buses, the voltages were low 
but, except in one case, within range of the transformer 
taps. In this instance, for the coke works sub at the far 
right, other means must be found. Here, as the result 
of the study the engineering department representative 
was able to secure justification for changing the speci- 
fication for a 2500-hp motor from induction to syn- 
chronous in order to secure better power factor and thus 
improve voltage. 

As can be seen by tracing back through the accen- 
tuated figures, all equipment in the path of power is 
adequate; for example, there are 20,500 and 20,800 kw 
flowing through 20,000-kva banks. The power factor 
of the public service company is 55 per cent, below the 
point when power factor penalty clauses might be in- 
voked. Since the generator’s power factor is unity, 
there is room for this unit to carry part of the wattless 
and raise the utility’s power factor. Later studies, not 
shown, proved that the situation could be remedied as 
described. 

In a study of the right steel plant’s ultimate system, 
checks were made of the effect of deferring construction 
of certain lines (not shown) which parallel the lines 
numbered 38-51-56-45-50-53 on the figure. The results 
showed that even with the worse practicable condition 
of failure of the lines whose numbers were just listed, 
the lines remaining in service would carry the loads 
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without any trouble. As a result it is now planned to let 
the decision whether or not to install these certain lines 
go until the last or nearly the last generator of the ulti- 
mate number of four is installed. Since the first gener- 
ator will not be installed for at least two years from 
now, it can be seen that time will make the savings in 
carrying charges amount to a satisfying sum. 

The third and last study conducted is that of sta- 
bility. Instability occurs because during a fault the gen- 
erators rapidly change their load and speed, since the 
governors are much too slow. Synchronous motors be- 
have as generators because of the stored energy of 
themselves and the driven load. As soon as the fault is 
removed, generators tend to recover their normal load. 
This surging of power between generators and motors 
set up oscillations. If the internal damping forces of 
machines are sufficient, the equipment can settle down 
into equilibrium and continue to operate after the fault 
is removed. However, sometimes the acceleration or 
deceleration of a piece of synchronous equipment can- 
not be reduced and it falls out of step, that it is un- 
stable for this condition. 

Up to this time there has not been found a case in a 
steel mill itself—that is, among its own generators and 
synchronous motors where a public service company 


Figure 8 — Example of stability record with use of selective 
pole reclosing on two line to ground fault. H.S. Sync. 
motors = hot strip mill synchronous motors. C.R. 
Sync. motors = cold mill synchronous motors. 
P.U. = Public utility. Cold mill synchronous motors 
show an unstable condition. 
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has not entered—in which a study has shown insta- 
bility. This occurs because lines are short and react- 
ances between generators and motors are low. How- 
ever, this must not be accepted as a rule because each 
plant should be checked thoroughly to make sure that 
some condition, such as high reactance resulting from 
more than one transformer bank in a series plus that 
of the line and reactors, does not create a condition 
leading to instability. 

In cases where several plants are interconnected, or 
where a public utility is involved, or both, stability 
can be a problem because lines are longer and more 
than one transformer can occur in series. Such a case 
will now be described. 

Figures 8, 9 and 10 show the results of a stability 
problem. Before these are discussed the situation which 
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Figure 9 — Example of stability record with use of selective 
pole reclosing on one line to ground fault. 


= 


required study will be described from Figure 7. As ex- 
plained before, a generator at the left steel mill and the 
public service company feed a hot strip and cold roll- 
ing mill, and the beginnings of a 60-cycle system for the 
right steel mill. Two lines are now in existence from the 
generator to the hot strip mill substation as intercon- 
nections between the 25-cycle systems of the left steel 
mill and the steel mill on the right. To secure a line for 
the generator, it is proposed to convert one of the two 
lines to 60-cycle use, leaving the other line to inter- 
connect the 25-cycle systems as before. The stability 
study was made to make sure the one 60-cycle line 
shown was sufficient. 

Types of fault will be discussed for a moment. Good 
authority* gives the following figures to indicate the 
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Figure 10 — Example of stability record with use of three- 
pole reclosing on one line to ground fault. Generator 


and cold mill synchronous motors indicate unstable 
condition. 


order of prevalence of all faults occurring on a trans- 
mission line like this one, which is installed on open 
ground and subject to lightning and other hazards: 70 
per cent are one line to ground faults, for example 
flashover of an insulator string; 10 per cent are two line 
to ground faults; and the remainder, line to line or 
three-phase faults. Of these faults, two line to ground 
faults are an accepted criterion for use in designing for 
stability. 

The use of three-pole circuit breakers and the possi- 
bility of reclosing to maintain service after the breaker 
has opened to remove a momentary fault is a well- 
known fact, but is rarely used in steel mills. Some pub- 
lic utility companies have found that on single line 
interconnections, three-pole reclosing does not give 
satisfactory stability, and they have gone to selective 
pole reclosing. In this type, each of the poles of a three- 
pole breaker is separately controlled and relayed. Upon 
occurrence of faults, only those poles of the breakers 
at each end of the faulted wire or wires open, leaving 
the other wires to remain intact to transmit synchron- 
izing power between the systems at the ends of the line. 

With the foregoing facts on types of faults and selec- 
tive pole reclosing in mind, Figures 8, 9 and 10 will now 
be discussed. Referring to Figure 8, there is seen the 


*“Electrical Transmission and Distribution Reference Book” by 
Central Station Engineers of Westinghouse Electric Corp., Page 237. 
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result of a stability test made with 60,000 kw carried 
by the line. It was assumed that the fault was two 
line to ground and that five-cycle selective pole break- 
ers were installed at each end with carrier current re- 
laying. The fault was applied at the terminal of the left 
generator’s transformer at zero on the figure, kept on 
for nine cycles, the circuit breakers opened for twelve 
more cycles, and then reclosed. As can be seen, the 
three groups of motors at the hot strip mill were stable. 
While the generator recovered, the cold mill’s motors 
were unstable as shown by the continuing divergence 
of their curve. Therefore, this condition is unsatis- 
factory. 

Since the most severe type of fault which is a cri- 
terion for line design (two line to ground) did not pro- 
duce satisfactory stability, the less severe but more 
common type of fault, one line to ground, was used in 
the next study with all other conditions of the previous 
test kept intact, including 60,000 kw in the line. In this 
test, as can be seen in Figure 9, satisfactory stability 
resulted on all items of equipment as shown by the fact 
that the curves for the generator and cold rolling syn- 
chronous motors move back together after reclosing 
occurred. 

However, because a two line to ground fault is still 
the criterion, a stability study was made with this fault 
when the line carried 50,000 kw. The reduced load per- 
mitted stability and curves similar to those of Figure 9 
were secured but are not illustrated here. As the result, 
the line was given a rating of 50,000 kw as to stability. 

To avoid criticism that the standard three-pole gang 
operated breaker would give stability without the 
slight complications of selective pole reclosing, a test 
was made with this type of breaker and the most favor- 
able type of fault, one line to ground. As Figure 10 
shows, completely unsatisfactory results were secured 
as shown by the fact that the curves for both the gen- 
erator and the cold mill motors both keep on diverging 
after reclosure. This proves that the use of selective 
pole reclosing breakers gives the only answer to this 
particular problem: one line between the two steel 
plants. 

After all the tests have been made, a report must be 
compiled to justify the making of the test. It may be 
made as lengthy as desired, but a summary of the 
results secured should be short, about one page, placed 
at the beginning of the report where it can be easily 
found by management for future guidance. 

The cost of such a study as has been described is 
surprisingly small. For the approximately equal items 
of the out-of-pocket expense of the board and of the 
time of the engineers involved, the total is about the 
cost of one-half the cost of a circuit breaker, or the in- 
stalled cost of about 500 ft of underground three-con- 
ductor cable, or conceivably the cost of a shutdown in 
lost time. Thus, the savings of a board study is over 
and above whatever has been saved of the items just 
described. 

Summing up the foregoing, a steel plant can make 
very good use of a network calculator and secure very 
satisfactory monetary return. In addition, the engi- 
neers are on firm ground and give management the cor- 
rect impression that the problem in hand has been 
thoroughly studied. 
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PAINTING OF STEEL MILL BUILDINGS 


AND EQUIPMENT 


.... economical paint life requires proper 
surface preparation, application, film 


thickness, and material selection... . 


A THROUGHOUT the history of the industry, the 
nature of the operations performed in the manufacture 
and processing of steel has generally necessitated the 
use of steel for housing these operations. Furthermore, 
most of the equipment used in these operations is con- 
structed of steel so that most plant paint problems are 
those arising from its use on steel surfaces. 

Undoubtedly the most important single considera- 
tion is the continued maintenance of adequate surface 
protection of mill buildings and other exposed struc- 
tures. It is well appreciated that the low cost construc- 
tional steels rust even when exposed to ordinary at- 
mospheres. In steel plants, proximity to gaseous prod- 
ucts of combustion, abnormal temperatures and a 
variety of other influences lead to an accelerated rate 
of corrosion. The degree to which such influences may 
affect the life of a metal coating, for example, is well 
illustrated by an authoritative estimate of the life of a 
galvanized coating of two ounces per square foot in 
various atmospheres. It is estimated that such a coat- 
ing will last approximately 150 years in certain dry 
tropical locations, 25 years in rural England, 5 years in 
urban England and one year in an English railway 
tunnel. 

In the application of paints, experience has shown 
that the following fundamental requirements must be 
adhered to if satisfactory performance is to be ob- 
tained: 

1. Thé preparation of surface. 

2. Application of coating under proper conditions. 

3. Adequate film thickness. 

4. Selection of material. 

The success or failure of any paint job starts with 
surface preparation. To obtain a satisfactory bond be- 
tween surface and paint it is necessary that the paint 
make intimate and complete contact with the surface. 
It is obvious that any foreign substance such as rust, 
loose scale, old loose paint, dirt, grease, oil film, mois- 
ture, acid or alkali, even though this substance may be 
invisible, separates the paint from the steel. The prac- 
tice of painting over tightly adhering mill scale is gen- 
erally considered acceptable when priming structural 
materials. 

Because of the importance of surface preparation, 
the subject has been given considerable attention so 
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Divisional Superintendent of Maintenance 
Carnegie-lllinois Steel Corp. 


Homestead, Pa. 


that quite a number of methods have been developed. 
These include mechanical methods such as wiping, 
manual and powered wire brushing, scraping, manual 
and pneumatic chipping, and sand, shot or grit blast- 
ing; chemical methods such as application of volatile 
organic solvents, hot caustic solution or acids, and 
finally a thermal method using an oxy-acetylene flame. 
This latter method will remove rust and loose scale 
effectively, and has the additional advantage that it 
drives moisture from the surface; that is, dehydrates it. 
The use of compressed air, water or steam will be ad- 
vantageous in certain instances. In using chemical sol- 
vents, it is essential that all traces of the solvent or 
residues be removed before painting. Irrespective of 
the method employed, its effectiveness will be in pro- 
portion to the thoroughness of the operation. 

It will be appreciated that the thorough removal of 
corrosion products from surfaces of erected structures 
reouires painstaking manual effort and adds consider- 
ably to the expense of repainting. Consequently, re- 
painting should be scheduled before corroded areas be- 
come extensive; in fact, if practical, before they occur 
at all. It is realized, of course, that there are instances 
of isolated small areas where the coating becomes ac- 
cidentally damaged but which do not reflect its condi- 
tion as a whole. 

The importance of regular inspection is to be stressed. 
Too often, repainting is delayed so that-either perman- 
ent damage results or the expense of reprotecting is dis- 
proportionately high compared to any temporary sav- 
ings effected by such postponement. 

In addition to its being a foreign substance, water is 
a universal ingredient contributing to rust formation, 
so that it is imperative that surfaces be free of water 
in any of its various forms when being painted. For this 
reason, painting specifications frequently stipulate that 
no exterior painting be done when the temperature is 
below 40 F. 

A priming coat should be applied as soon as possible 
after the surface is prepared. Also, successive coats 
should be applied as soon as practicable, after drying 
of the preceding coat. Even though this is sound prac- 
tice under ordinary conditions, it becomes increasingly 
important in areas where chemical contaminants are 
present to an appreciable degree. Notwithstanding the 
fact that most paints are quite resistant to the attack 
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of dilute acids, minute deposits of foreign chemicals 
between metal and paint, or between successive layers 
may, by the introduction of a water sensitive film cause 
corrosion of the underlying metal and loss of adhesion 
between paint and metal or even between successive 
coats. In extremely unfavorable locations, it is advis- 
able to schedule maintenance painting to correspond 
with periods of suspended operations in the producing 
unit if at all practicable. 

Thorough mixing of the pigment and vehicle at the 
time of painting is, of course, to be observed. Mechan- 
ical stirring is recommended when paint is mixed in 
drum lots. 

If a surface is properly prepared and a quality paint 
applied under satisfactory conditions, the protective 
value of the coating will depend largely upon the thick- 
ness of the film. To a certain degree, paint films are 
permeable to moisture and gases and as film thickness 
decreases, permeability increases disproportionately in 
the range of thicknesses normally applied. Measure- 
ments made on the passage of moisture through films 
of various thickness indicate, for example, that with a 
given paint, a minimum film thickness of three mils is 
required for satisfactory performance and that a thick- 
ness of four or five mils is to be preferred. 

In emphasizing the importance of adequate film 
thickness, it is to be realized that any individual coat 
may be applied too thickly so that uneven and pro- 
longed drying produces an undesirable, wrinkled sur- 
face and delays the application of successive coats. 
There is less danger of this occurring when brushing 
than when spraying. In spraying there is also more dan- 
ger of applying coats too thinly; consequently, special 
attention should be given each coat when applied by 
this method. 

The practical extension of the foregoing discussion is 
that a minimum of threé coats is usually recommended 
for new work, a single shop priming coat and two coats 
after erection; also, repainting may be conducted on a 
single coat basis except where individual areas have 
rusted. After preparation, it is advisable to apply two 
undercoats to such areas before finishing. 

It is recognized that numerous structures have been 
erected for service which were given a single shop prim- 
ing coat and a single finish coating after erection. 
Where conditions are favorable, such as those existing 
in interiors of buildings that are warm and dry so that 
moisture does not condense on the structure, such a 
program may be defensible and a long time protection 
assured. However, there are other interiors or localized 
areas of interiors where, for example, moisture from 
products of combustion may collect and, consequently, 
even a three-coat job will not stand up as well as the 
two-coat job under more favorable conditions. 

It is well not to be dogmatic on the subject of the 
optimum number of coats. Other factors may influence 
decisions; for example, the anticipated permanence of 
the structure, decorative considerations and the de- 
gree of importance of permanent, 100 per cent protec- 
tion. There is one advantage of a three-coat system, 
however, which should be recognized. The use of dif- 
ferent color pigmentation for different coats not only 
ssists in assuring adequate coverage, but also serves 
is a device to warn that prompt repainting is neces- 
ary if extensive surface preparation is to be avoided. 
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There are many modifications of paint formulas 
which can be recommended to give satisfactory service 
for any particular job. Because of this flexibility, it is 
understandable that manufacturers of various raw ma- 
terials may, and do, recommend formulas to promote 
the products in which they are interested. Neverthe- 
less each composition possesses, in some degree, certain 
attributes which should be considered in selecting a 
paint for a given purpose. No attempt will be made here 
to cover the field of paints or even all compositions 
which might be applicable to the many problems of 
steel plant maintenance; rather, an attempt will be 
made to simplify the process of selecting a type by a 
classification of paints, together with a reference to the 
desirable characteristics of recognized types, particu- 
larly those with a high degree of protective merit. 

For the purpose of discussion, paints may be classi- 
fied as follows: 

1. Oil and pigment paints including long oil syn- 

thetics. 

2. Varnish and pigment paints, including short oil 
synthetics, which can be called enamels. 

3. Pitch paints which are solutions of pitch such as 
coal tar and asphaltum in a volatile solvent such 
as mineral spirits, turpentine, or coal tar light oil. 

4. Lacquers which are combinations of nitrocellu- 
lose solutions, plasticizers, resins, and coloring 
matter. 

5. Water paints, which are combinations of various 
glues, whiting, and color pigments, and, more re- 
cently, resin emulsions with water in the external 
phase of the molecule. 

Lacquers are of very little interest in plant main- 
tenance work because they contain approximately 75 
per cent volatile matter and require application in 
numerous coats under most favorable conditions to 
produce desirable results. 

Water paints are recommended for application on 
accoustical material surfaces in offices, otherwise they 
have little significance here. 

Oil paints adhere to steel surfaces better than do 
the enamels, which is one of the reasons for their con- 
tinued importance as primers, especially for exterior 
structures. 

The standard vehicle in oil paints is linseed oil and 
the pigments in general use are red lead, lead chromate, 
blue lead, zine oxide, zinc chromate, titanium dioxide, 
iron oxide, graphite and lampblack with or without 
filler such as asbestine (magnesium silicate) silica, 
chjna clay and whiting. 

Red lead, blue lead, and zine oxide are basic pig- 
ments and react with linseed oil to form metallic soaps 
called linoleates. Titanium dioxide, iron oxide, graph- 
ite and lampblack are inert and therefore do not react 
with the linseed oil. The lead and zine oxide plants con- 
taining the metallic soaps form dense films and are 
more water resistant than paints produced with linseed 
oil and inert pigments. 

Red lead and linseed oil paint has the adhering quali- 
ties of linseed oil paint with the added water resisting 
quality of the metallic soap formed in the paint coat as 
well as certain rust inhibitive qualities due to its chemi- 
cal composition. It is highly recommended as a primer 
where moisture and corrosive conditions are severe. 
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Iron oxide, when used for finish coats, has been 
proven over many years of service to produce a very 
durable paint in the weather, and has been used suc- 
cessfully as a primer where the moisture and corrosive 
conditions are not extreme. Frequently lampblack is 
added to produce a distinctive color and to increase 
durability. The darker a paint, the more resistant it is 
to deterioration by the sun’s rays. 

The carbon pigments, graphite and lampblack, are 
inert and form extremely soft coats with linseed oil 
with comparatively little water resistance and no chem- 
ical rust inhibitive qualities. Therefore, they are not 
adaptable for primers, but are durable as finishing 
coats in the weather. Much better moisture impermea- 
bility can be secured with these carbon pigment paints 
when a long oil synthetic vehicle is substituted for lin- 
seed oil. 

Aluminum pigment is very durable and when used 
with a suitable vehicle is recommended for finishing 
coats. It is not recommended as a primer. 

The primary function of a primer is to protect steel 
from corrosion. Red lead in linseed oil is the most com- 
monly used primer, but is characterized by slow drying 
and relatively poor impermeability until the film has 
thoroughly oxidized. It is possible to hasten the drying 
cycle by the substitution of boiled linseed oil or long oil 
alkyd resin for a portion of the raw oil, at no sacrifice 
in durability. Oil varnishes have sometimes been em- 
ployed for the same purpose at a slight sacrifice in 
durability when unprotected by top coats. 

Combinations of red lead and iron oxide have proven 
very satisfactory, particularly from the standpoint of 
durability when unprotected by top coats. Zinc chro- 
mate, usually in combination with iron oxide, provides 
a satisfactory primer at considerable saving over lead 
primers in the current market. It offers some advan- 
tage over a lead primer in freedom from toxic fumes 
where structural components are assembled by weld- 
ing. Zine chromate is more soluble than red lead and is 
therefore not recommended under conditions of ex- 
treme moisture, except when dispersed in a vehicle of 
high moisture impedence such as a phenolic resin. 

The primary function of the finish coats is to protect 
the primer and to provide decorative value to the struc- 
ture. A properly formulated finish coat combines pig- 
ments of known durability which provide long term 
protection without cracking, fading, or excessive chalk- 
ing. The vehicle for exterior finish coats for wood is 
usually linseed oil. For exterior steel, however, the 
harder finish which can be secured by the admixture 
of an oil varnish, or the use of a properly formulated 
alkyd resin vehicle will develop better resistance to 
moisture passage and therefore provide better protec- 
tion for the primer. 

For mill or shop interiors, where color or sustained 
appearance is a consideration, hard drying enamels are 
preferred, from the standpoint of variety of selection, 
drying time, and ease of cleaning. For relatively clean 
mill areas, such as offices and machine shops, the use 
of an eggshell or semi-gloss finish provides better light 
diffusion. Gloss finishes are preferred for dadoes and 
mill areas where air borne dirt is prevalent. 

For normal interior exposure, the product which 
combines the optimum qualities of resistance to dirt 
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collection, ease of cleaning, and color and gloss reten- 
tion should be selected. For unusual conditions such as 
acid, alkali, oil and grease resistance, special finishes 
may be required which might include some sacrifice of 
otherwise desirable properties in order to provide re- 
sistance to the particular environment or service condi- 
tions. The vinyl compositions are highly recommended 
for their resistance to the attack of acid, but do not 
possess a good degree of adhesion so that special sur- 
face preparation such as sand blasting is reauired if 
they are to be used successfully. The phenolic resins 
have better adhesion with a slight sacrifice in acid re- 
sistance and continue to be used in large quantities. 

The asphaltum and coal tar pitch paints possess a 
good degree of resistance to the attack of acids when 
applied in sufficiently heavy coats. They have, among 
other disadvantages, poor light reflective value and are 
generally not used where a pigment and vehicle paint 
is satisfactory. They are frequently used, for example, 
in pickle houses, metal roofs and on surfaces of items 
buried underground such as pipes. Some compositions 
include asbestos fiber to improve the structural sta- 
bility of the coating over a wider range of temperatures. 

Straight pitch materials, applied hot by mopping, 
have been used to extend the life of corrugated roofs 
which have begun to deteriorate. One method is to 
sandwich a material such as felt or canvas between two 
such coats taking necessary precautions to insure that 
the material conforms to the corrugations and is in 
actual contact with the first applied coat. 

There is a special paint on the market which is fire 
protective to a degree when applied to wood or other 
combustible material. When flame impinges on the 
coating, large, cohesive blisters form, thereby insulat- 
ing the underlying material from the flame. 

The protection of corrugated sheeting is a large item 
in the maintenance of the average mill building. Be- 
cause it is so thin in comparison with other structural 
members, its life is relatively short once corrosion 
begins. 

After erection, it is impossible to repaint the over- 
lapped areas and frequently impractical to paint the 
underside of roofs. Any moisture penetrating the areas 
between overlapped sheets is likely to be trapped, and 
these areas are thus exposed to the influence of mois- 
ture over longer periods than the remainder of the sur- 
faces. In buildings where moisture condenses on the 
inside surfaces, the protruding upper edge of the over- 
lapped sheet will tend to favor the retention of conden- 
sate. Sheets on roofs frequently corrode through from 
the underside along this edge, the first indication of at- 
tack being a series of pin holes through the metal and 
an otherwise sound layer of exterior paint. 

For these reasons, the many factors contributing to 
the serviceability of corrugated sheeting have been the 
subject of numerous individual investigations. The 
following generalized statements appear to be war- 
ranted if maximum service is to be obtained: 

1. Mill scale should be removed from sheets before 

painting. 

2. Pickling, washing, priming and baking of sheets 

provides an excellent foundation for finishing 

coats. 
3. Little, if any, additional benefit is to be obtained 
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by the use of rust inhibitive washes after pickling, 

except insofar as they afford additional protection 

by enhancing the corrosion resistance of the metal. 

They may be beneficial if it is necessary to delay 

painting after pickling. 

4. If galvanized sheets are used, satisfactory ad- 
hesion may be obtained by permitting them to 
weather, treating them chemically, or by using a 
special zinc dust—zinc oxide primer before finish- 
ing coats are applied. 

The heavier protective films possess much better 
durability. As lapped areas cannot be painted after 
erection, and as they may be subject to more 
severe corrosive influence than the remainder of 
the sheet, it is advisable to give them an extra 
coat, or coats, before erection. 

6. Care should be exercised in the handling of sheets 

during erection to prevent damage to the film. 

In recent years, industry has become increasingly 
aware that color, judiciously applied to working areas, 
significantly improves the worker’s performance and 
attitude when the task requires a high degree of sus- 
tained visual acuity. This advantageous manipulation 
of optical principles, variously referred to as “Color 
Conditioning” or “Color Dynamics” by paint manufac- 
turers interested in its promotion, has been thoroughly 
studied and evaluated, so that, when applied under the 
direction of qualified personnel, the machines, walls, 
ceilings—in fact the entire interior of shops may be 
colored to produce a more favorable working environ- 
ment. Statistics are available to show that where this 
has been done, production has increased, fewer mis- 
takes have occurred, and the general morale of em- 
ployees has improved as evidenced by decreased ab- 
senteeism and labor turn-over and improved safety 
performance. : 

These benefits are the result of the elimination, inso- 
far as possible, of conditions contributing to eyestrain. 
The consequences of prolonged eyestrain are many: 
general fatigue, increased muscular tension, irritability 
and headaches, to name but a few. 

Any condition of seeing that causes prolonged ten- 
sion of any of the eye muscles or requires continual re- 
adjustment of any of the elements comprising the eye, 
causes eyestrain. By providing the proper brightness 
level at the area of the task (and the minimum values, 
expressed in foot candles, have been determined for a 
number of industrial operations), by the use of color 
contrast to distinguish the focal object (the work) 
from the immediately surrounding area, by eliminat- 
ing sharp brightness contrasts from the entire visual 
field, and by eliminating glare and gloom in general, 
eyestrain may be minimized. 

To accomplish these objectives, in a machine shop for 
example, recommendations generally assume the fol- 
lowing pattern: 

1. On walls in the line of vision of the operator, use 

a color that combines the correct light reflective 
value, usually 35 to 50 per cent, and natural eye 
rest qualities such as an appropriate shade of light 
green. Also, use a material with a semi-gloss or 
eggshell finish so that the reflected light will be 
adequately diffused. 

2. Paint wall dadoes a darker soil-resisting color 
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using a gloss finish to facilitate cleaning. 

8. Paint the stationary parts of the machine a prac- 
tical soil-resisting color with slightly, but not ap- 
preciably, lower reflective value than the wall 
background. A slightly darker shade of green than 
that of the wall or a gray may be used here. 

4. Paint the critical or moving parts of the machine 
a color that commands attention, and also pro- 
vides a favorable contrast with the work and with 
the balance of the machine; that is, a double con- 
trast. A light buff is generally used. 

5. Walls that are not in the line of vision of the ma- 
chine operator may be made more cheerful by the 
use of a yellow tint. 

6. Where indirect lighting is used, paint the ceiling 
the lightest color consistent with practical dictates 
to avoid wasting light. With direct lighting, a 
receding color such as an appropriate shade of blue 
may be advisable. 
Finally, color should be employed as a safety 
factor. High visibility colors such as yellow and 
orange should be used to warn of danger. The con- 
ventional yellow and black stripe should be used 
on the surfaces of objects, moving or stationary, 
that introduce an element of hazard in the work- 
ing area. 

In certain instances, color may be used for purely 
psychological effects. For example, a cool color such as 
blue when used on interiors where workers complain of 
the heat, or a warm color such as orange when used in 
areas where workers complain of cold or draught, act- 
ually contributes to the worker’s comfort by its sug- 
gestive influence. 

Many machine operations do not require intense 
visual effort over prolonged periods, hence the value 
of such a program is less obvious. However, so long as 
paint is to be used on interiors, it may as well be func- 
tional as color has very little, if any, influence on its 
applied cost. 

It is to be remembered that paint materials for shop 
interiors should be selected with reference to their re- 
sistance to attack by lubricating oils, grease, cutting 
oils or any other questionable materials common to the 
environment. 

The influences to which paint films are exposed fre- 
quently vary from time to time and may not be well 
defined; consequently, laboratory tests have a limited 
value in determining the most effective methods and 
materials. Fortunately, paint tests at the actual site 
under consideration are generally inexpensive and easy 
to conduct, so that much worthwhile information may 
be obtained from such investigations. 

The increased demands made on paint films by pro- 
longed contact with water, particularly if the water 
carries chemicals in solution, has been emphasized. 
Consequently, if an item requires the protection of 
paint for lasting service, any design that eliminates the 
collection of water is worthy of consideration. 

The substitution of other types of protective films 
for paint may be advisable in some instances when ap- 
praised on a long time basis. There are some paint prob- 
lems to which the only practical solution appears to be 
more frequent repainting than might reasonably be 
desired. 
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INCREASED OPEN HEARTH PRODUCTION 


BY IMPROVED CHARGING METHODS 


.... open hearth charging time will be 
decreased, in all probability, through 
improvements in a number of apparently 
minor items rather than through any 


radical changes in design... . 


A TO many observers the conventional method of 
charging open hearth furnaces is not an efficient opera- 
tion. Jn most instances the defects are easily recog- 
nized. For example, the simultaneous charging of scrap 
in adjacent furnaces frequently results in charging de- 
lays or a greater number of furnaces may require hot 
metal at any one time than there are cranes available 
for its delivery. 

A complete solution of these and many other prob- 
lems would require an entirely new arrangement of an 
open hearth plant which in turn may present other 
undesirable conditions of even greater magnitude than 
those currently existing. An idea of this may be found 
in the frequent suggestion that a furnace equipped with 
a removable roof or front wall which could be charged 
in a single operation without interfering with an ad- 
jacent furnace. It should be noted, however, that such 
a method of charging applied to heats being made by 
the flush slag practice would probably result in an ex- 
tremely long heat time because of the difficulty of heat- 
ing the ore and limestone on the bottom of the charge. 
Furthermore, most open hearth plants are not capable 
of being radically changed except by a very consider- 
able expenditure, which probably could not be justi- 
fied. For these reasons, first, that a radical departure 
from the conventional method of charging places one 
in the realm of speculation, second, because such de- 
partures may not be economically justified if applied 
to existing plants, this paper confines itself to an an- 
alysis of the current method of charging and sugges- 
tions whereby present facilities can be altered or aug- 
mented so that the accepted charging procedure can 
be used with greater efficiency. 


ANALYSIS OF CHARGING PROCEDURE 


The most important factor in charging an open 
hearth furnace is timing. The charge materials consist- 
ing of scrap iron and steel, burnt lime or limestones, 
iron oxide as iron ore or sinter, pig iron either in the 
molten or solid state and possibly coke, should be 
added to the furnace at such intervals to produce the 
minimum charge-to-tap time of the heat being pro- 
duced and also the maximum yield. There are numer- 
ous variables that determine what the intervals should 
be, the more important being as follows: 
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1. Percentage of hot metal in the charge. 
2. Percentage of cold pig iron in the charge. 
3. Physical characteristics of the scrap. 

4. Furnace dimensions. 

5. Fuel. 

6. Age of the furnace. 

Regarding these variables the following should be 
noted with respect to their influence on the time for 
charging the various materials in the furnace. 

1. When the percentage of hot metal in the charge 
is greater than approximately 45 per cent, it is 
necessary to charge ore or sinter along with the 
other materials and to remove some slag, known 
as the flush slag, during the ore boil which follows 
the addition of hot metal. In order that the charge- 
to-tap time of a heat be kept at a minimum and 
the yield as high as possible, it is necessary to have 
the cold charge material consisting of scrap steel, 
iron ore or sinter and limestone at the correct tem- 
perature when the hot metal is added. If the cold 
charge is at too low a temperature, the flushing 
off of the slag will be slow and the charge-to-tap 
time long. If the cold charge is too hot, then there 
may be a loss of metal due to an excessively 
violent ore boil, with a resulting low yield. 

In order to be assured that the cold charge ma- 
terial is at the correct temperature, it is frequently 
necessary, particularly when there is more than 
60 per cent hot metal in the charge, to interrupt 
the charging after the limestone and ore or sinter 
and some scrap are added. This allows those ma- 
terials to be heated by radiation and convection, 
rather than by the slower means of conduction 
through a thick layer of scrap. If charging were 
not interrupted, it is highly probable that the ore 
or sinter and limestone would be too cold to give 
a rapid flush even though the scrap appeared to be 
at the correct temperature. 

2. As the percentage of cold pig iron in an all cold 
charge is reduced, the usual interval between the 
last addition of the scrap steel and the first addi- 
tion of the pig iron can be reduced. Finally, if fur- 
nace dimensions and the character of scrap per- 
mit, and if no iron is used, charging can be con- 
tinuous. 

3. The physical characteristics of the scrap steel may 

be such that the furnace hearth will be tempor- 
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arily filled before all the scrap is added. Charg- 
ing then must be interrupted to allow the material 
to melt down so that further additions of scrap 
can be made. 

Furnace dimensions may be such that charging of 
scrap steel must be interrupted to allow the scrap 
charged to melt down. If this is not done the re- 
factory roof of the furnace may be damaged be- 
cause the flame is deflected by the scrap to the 
roof. 

Fuels vary widely in their ability to heat and melt 
the various charge materials. In general, a fuel 
such as oil or natural gas, having a high Btu con- 
tent and producing a highly luminous flame will 
melt scrap steel more rapidly than a low Btu fuel 
such as producer gas or a fuel like coke oven gas 
which produces a nonluminous flame. Conse- 
quently fewer and shorter interruptions in charg- 
ing will be required if a fuel having a high Btu 
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Figure 1 — Bulk material loading and storage system for open hearth plant. 





value and producing a luminous flame is used. 
With respect to the fuel and the timing of the 
charging operation the effect of using oxygen to 
enrich the flame should also be noted. Oxygen, 
when used for flame enrichment, materially in- 
creases flame temperature which in turn increases 
the rate of heat transfer and consequently the rate 
of melting scrap. It is of interest to note that the 
reported increase in the theoretical flame tem- 
perature when pure oxygen replaces air for the 
combustion of fuel oil is from 3780 F to 5440 F. 
Since the rate of heat transfer by radiation be- 
tween two substances is proportional to the dif- 
ference of the fourth power, of their absolute tem- 
peratures, the effect of raising the flame tempera- 
ture on the rate of melting scrap is considerable. 


. The age of a furnace affects the rate at which it 


will melt scrap. For the first 25 or 30 heats of a 
furnace’s life, the rate of firing should be some- 








what less than normal with a consequent low rate 
of scrap melting. This is followed by a consider- 
able period when the ability of the furnace to melt 
scrap remains relatively high and constant. Fi- 
nally, during the last 25 or 30 per cent of the fur- 
nace life, there is a gradual increase in the time 
required to melt scrap. It should also be noted 
that the rate of firing may be temporarily re- 
duced for a brief period after certain refractory 
repairs, particularly those to the roof. 

These comments on certain of the variables which 
affect the timing of the charging operation indicate that 
if two general conditions are met, any further increase 
in the efficiency of the accepted charging procedure 
can hardly be expected. These two conditions are: 

The charge materials must be available when re- 
quired to the equipment used for adding those 
materials to the furnaces. 

2. When material is required by a furnace, it should 

be added as rapidly as possible. 

It should be noted that it is not necessary to always 
provide for continuous charging, nor is it even neces- 
sary to keep the total time of the charging period at a 
minimum. 


ALTERATIONS AND ADDITIONS 


In order to meet these two general conditions in the 
greatest possible degree, certain items of plant equip- 
ment and layout should be examined and an appraisal 
made as to their limiting effect on the charging opera- 
tion. The most important of these items are as follows: 

Track layout. 

2. Scrap preparations facilities. 

%. Charging boxes and cars. 

+. Furnace charging doors. 

5. Cranes and charging machines. 

6. Hot metal ladles. 

7. Hot metal storage facilities. 

8. Locomotives. 

9. Buildings and crane runways. 

While in most plants some or all of these items will 
be found to have a limiting effect on maintaining effi- 
cient charging, it is frequently possible to make changes 
which will tend to remove the limitations. Sometimes, 
the changes may be uneconomical when the gains are 
considered; however, in most instances this can be de- 
termined by analytical methods. 

The balance of this statement is a discussion of sev- 
eral of the changes that can be made to the afore- 
mentioned limiting items that will improve charging 
efficiency, together with some suggested analytical 
methods whereby it is possible to determine whether a 
change is or is not economical. It should be noted in 
this discussion that the various items are treated sep- 
arately only to the extent possible since it is obvious 
that they are closely interrelated. 


TRACK LAYOUT 
The railroad tracks which are utilized in the move- 


ment of the charge materials should be of sufficient 
length to provide adequate storage for the trains of 
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material, and so arranged that free movement of the 
trains is possible. Also, the storage tracks should be cor- 
rectly distributed as to storage for trains of material to 
be charged, storage for empty trains and storage for 
trains being loaded. A suggested means of determining 
whether the tracks of a plant are adequate for the 
charging operation and also what changes and addi- 
tions, if any, should be made, is shown by the following 
example: Assume a plant of the twelve 160-ton open 
hearth furnaces with a stockyard independent of the 
open hearth building, and a high line leading from the 
stockyard to the charging floor level. This plant uses 
a flush slag practice on about 80 per cent of the heats. 
Based on actual operating data of several plants, 525 
cars of cold charge material will be charged every 24 
hours during periods of capacity operations. Based on 
this and other data which are readily obtainable at any 
plant, the following Table I has been prepared showing 
the required length and distribution of the storage 
tracks necessary to avoid charging delays during a con- 
dition of so-called “bunched heats,” when six heats are 
charged in a period of four hours. 


TABLE | 
STORAGE TRACK REQUIREMENTS 





Number of cars per heat for cold charge — average. . 21.0 
Number of heats per 24 hours — average. sais 25.0 
Number of cars to be charged in 4 hours — 6 heats charged 126.0 
Number of hours per complete car movement cycle (from 


time studies) 4.52 
Number of hours per cycle car is on charging ‘floor level 

(from time studies)............ 2.05 
Number of furnaces charging at one time — all charging 

machines in use. .... 3.0 
Number of cars in front of furnace at one time — 50 per 

cent of cold charge 32.0 
Number of cars required on charging floor level 65.0 
Number of cars required to be stored on charging floor, not 

in front of furnaces . 33.0 
Number of cars charged per 0. 52 hour cycle - average 12.0 
Number of cars of feed ore required per 4.52 hour cycle 

average. . 3.0 
Number of miscellaneous cars required to be in service 25.0 
Length of car ip 14.0 
Length of storage track on charging floor level — ft.. 462.0 
Total number of cars required to be in service... .. 232.0 
Number of cars on ground level —- no furnaces being 

charged. ; 199.0 
Length of required ground level storage tracks — ft 2780.0 


The principal items to note in Table I are the re- 
quirements for 462 ft of storage tracks on the charging 
floor level and 2780 ft of storage tracks on the ground 
level. Also to be noted, which will be discussed later, 
are the 232 charging cars required to be in service. Since 
the building of a 12-furnace open hearth plant is at least 
900 ft long, the 452 ft of required storage tracks on the 
charging floor level may be available in the lean-to 
structure generally found in back of the main charging 
floor. However, if such storage tracks are not available, 
it is frequently possible that certain alterations will 
provide the necessary tracks. Typical of these altera- 
tions are the following: 

A track currently being used for the unloading of 
miscellaneous supplies on the open hearth charg- 
ing floor can be made available for the movement 
and storage of charging box cars if other means of 
delivery of the miscellaneous supplies is found. 
This may involve the construction of an unload- 
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ing dock on the ground level, and the installation 
of elevators for lifting the various materials to the 
charging floor level. It may also mean that many 
materials will be stored on the ground level under 
the charging floor, and that mechanized equip- 
ment such as fork lift trucks and shovel trucks 
can be used to great advantage in handling the 
miscellaneous supplies. Also certain materials 
such as those that are used in the dolomite throw- 
ing machines and burnt lime for furnace additions 
may be unloaded from cars mechanically, and 
stored overhead in bins built into the building 
framework. A typical example of an installation 
for the mechanical unloading of bank and bottom 
repair materials and burnt lime and the transport 
to and storage of those materials in overhead bins 
is shown by Figure 1. 

Time studies and other data indicate that in the 
12-furnace plant used as an example the method 
shown by Figure 1 for unloading the bank and 
bottom repair materials and burnt lime and stor- 
ing same in overhead bins will reduce the handling 
time of those materials from 412 man-hours per 
month to 65 man-hours. This is a gain beyond the 
prime purpose of installing the unloading and 
storage facilities, which is to release the charging 
floor level tracks on which the bank and bottom 
repair materials and burnt lime have been un- 
loaded. The use of fork lift trucks, shovel trucks, 
and elevators will, based on time studies and other 
data, reduce the time for handling ferro-alloys, 
brick and other materials in a shop of twelve 160- 
ton furnaces from 2200 man-hours per month to 
1050. This again is a gain beyond the prime pur- 
pose of changing the location of the material un- 
loading track. 

2. Curves of shorter radius may be installed thereby 
decreasing the length of crossovers between tracks 
and making more track available for storage. This 





is almost always possible when diesel-electric 
locomotives replace steam locomotives for hand- 
ling the trains of charging cars. The reason for 
this is that most diesel-electric locomotives are of 
articulated construction and can operate around 
curves of much shorter radius than steam driven 
locomotives of the same size. 

The required 2780 ft of storage tracks on the ground 
level includes the tracks used for loading the charging 
cars. It does not include any of the running tracks nor 
the tracks used by the inbound cars of scrap, iron ore, 
limestone and other materials. If, on analysis a de- 
ficiency of ground level storage tracks for charging cars 
is indicated, it may be possible to find space for addi- 
tional tracks by removing some or all of the scrap steel 
that is frequently stored in under the stockyard crane 
runway. Storage of scrap under the stockyard crane 
runway is a precaution against not having scrap avail- 
able for charging, because of the inability for any num- 
ber of reasons to move standard railroad cars of that 
material under the runway. 

Storage of scrap does not to any great extent elimi- 
nate double handling of the material, because the avail- 
able area under a stockyard crane runway will seldom 
hold more than a 10 days supply of scrap. This is less 
than 25 per cent of the usual inventory held in a plant. 


SCRAP PREPARATION FACILITIES 


Scrap preparation facilities are the second item of 
plant equipment and layout that should be appraised 
with respect to their limiting effect on charging opera- 
tions. It is obvious that bulky scrap can, by increasing 
the length of trains, make it more difficult to have the 
charge materials available when required. 

Also, and more important, bulky scrap requires a 
longer time to charge, and may necessitate repeated 
interruptions in the charging operation because the 


TABLE I! 


DESCRIPTIVE DATA OF SCRAP BALING INSTALLATIONS 


A B | c 


Item _ Conventional baling Large press in steel Large press in 
press installation works scrap yard scrap dealers yard 

Average size of bale — in.. 22 x 20 x 16 60 x 24 x 24 30 x 72 x 30 
Average weight of bale — Ib... 00 3000 5000 
Average density of bale — tb per cu ft... . 172 150 133 
Maximum allowable thickness of material —- in. A 4 WA 
Size of press loading pit — in. 85 long 120 long 204 long 

51 wide 24 wide 72 wide 

37 deep 180 deep 84 deep 
Number of directions of compression... . 3 | 2 2 
Method of transmitting compressive force Hydraulic Mechanical Hydraulic 
Compression time — min 1.5 5.0 1.5 
Total time per bale — min 2.5 5.6 6.0 
Press capacity — tons per hr 8.4 16.1 25.0 
Operating hp... .. 75 275 300 
Type of loading crane Crawler Bridge Crawler 
Type of loading equipment Magnet Magnet Orange peel bucket 
Loading hopper. . Yes Yes No 
Loading time — min. . 2.5 2.0 4.5 
Method of handling bale from press Conveyor loads into rail- | Pushed directly from Loaded by bridge crane 

road car press onto charging peel into railroad car 

Number of operating personnel 4 3or4 8or9 
Operation limiting production Loading Compression Loading 
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furnace cannot hold the bulky material. A particularly 
effective item of equipment to transform bulky pieces 
of scrap into a highly satisfactory form is the baling 
press. Generally, presses are operated by the scrap 
dealers and because of the high initial investment and 
because a dealer must produce a bale that will fit in 
several sizes of boxes, the presses are relatively small. 
Consequently, the material that is baled cannot be too 
large or thick. There are, however, a few installations 
in this country of baling presses which are capable of 
handling large thick pieces and produce bales approxi- 
mately the size of charging boxes. A comparison of two 
of these presses with the conventional press of a scrap 
dealer is shown on Table II. 

Regarding these three installations the following is 

of interest to note: 

1. Press “A” which has a loading hopper is limited in 
production by the rapidity with which the hopper 
can be loaded. 

2. Press “B” which also has a loading hopper, is 
limited in production by the relatively slow me- 
chanical means of transmitting the compressive 
force. 

3. While both press “A” and “B” have loading hop- 
pers, the bridge crane used at press “B” will load 
scrap into the hopper about five times as fast as 
the crawler crane at press “A.” 

t. Press “C” which does not have a loading hopper 
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is limited by the time for loading plus the time for 
compression. 

From these observations together with the data 
shown on the table a suggested baling plant has been 
designed. Figure 2 shows this proposed plant. 

This plant is designed to be located in the works of a 
steel producer. It includes a loading hopper which to- 
gether with hydraulic compression provides the most 
rapid method of producing a bale. It loads the bundles 
directly into charging peels located on the charging 
cars, thereby eliminating double handling and reduc- 
inz the possibility of the bales breaking open. A com- 
parison of the operating personnel for this proposed 
plant compared with those for presses A, B and C is 
shown in Table III. 

The production rate of this proposed plant will be 
about 40 tons per hour when producing a 22 x 34x 72- 
in bale. The estimated operating cost of this plant is 
shown on Table IV. 

This cost of $0.40 per ton of scrap should be com- 
pared to the cost of preparation by shearing or burning 
which may be as high as $3.00 per ton for light, bulky 
material. 

The increase in ingot production that may be ex- 
pected by charging material having a high unit weight 
in contrast with light, bulky material will be discussed 
later under charging boxes, since any increase in weight 
per box will decrease the number of boxes to be charged, 
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Ee - i However, the material which should be baled, loaded in 
TABLE III a loose condition will have a much lower density. As- 





COMPARISON OF OPERATING PERSONNEL — suming this latter density to be about 60 lb per cu ft 


SCRAP BALING PLANTS and the density of a large bale to be about 133 lb per 
a cu ft, the installation of a baler is the equivalent of 
increasing the size of the containing charging boxes by 


Duties or Press Press Press | Proposed 
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2. The slow bridge travel of a gantry crane com- 
pared with a bridge crane is not an important item 
of consideration in selecting a crane for a scrap 
preparation yard. This is clearly indicated in data 
compiled by the Association of Iron and Steel 
Engineers which show that the bridge of a crane 
servicing a scrap preparation yard will only oper- 
ate 10 per cent of an operational hour. This is 
much less than the 44 per cent for a hot metal 
crane, 45 per cent for a ladle crane, 30 per cent for 
a stockyvard crane and 42 per cent for a cinder 
vard crane. 

3. A gantry crane is more efficient than a locomotive 
crane. This is shown on Table VI which is based 
on actual observations. 


TABLE VI 
COMPARISON OF PRODUCTIVITY 
GANTRY CRANE VS LOCOMOTIVE CRANE 
SCRAP BURNING AND SHEARING YARD SERVICE 





Gantry | Locomotive 
crane | crane 
Rate of loading, unloading and moving 
scrap, loads per min 3.24 2.52 
Average weight of scrap per load, Ib.. 2300 1500 
Average speed of bridge travel, fpm.. 43 220 
Average time loading, unloading and 
moving scrap, min per hr | 46.5 | 53.2 
Average time moving to different work | 
areas and switching cars, min per hr 7.6 | 0.9 
Average time idle or being serviced, 
min per hr 5.9 5.9 
Relative productivity Locomotive 
crane =1.000 .. 1.72 1.00 


t. A crawler crane cannot conveniently switch cars, 
and has a much slower travel speed than a loco- 
motive crane. 

The location of the scrap shearing and burning yard 
should also be considered. If an area is available, the 
vard should be so located that the prepared scrap can 
be loaded directly into the charging boxes. 


CHARGING BOXES AND CARS 


Charging boxes can frequently be increased in cubical 
capacity, thereby reducing the actual time required to 
put a given quantity of material into a furnace. This 
reduction is reflected in a reduction in the charge-to-tap 
time of a heat. It can be shown by analytical methods 
that the charge to tap time of a heat will be reduced by 
50 per cent of the reduction in time to put the cold 
charge into the furnace through the use of larger charg- 
ing boxes. Published data based on 1155 heats have 
verified the analytical methods. 

An illustration of what may be expected with respect 
to an increase in ingot production when the size of 
charging boxes is increased is shown on Table VII. 

The data shown on this table can also be applied to 
the use of large bales of scrap in the charge where the 
increase in weight per box is the equivalent of increas- 
ing the cubical content of the box. 

There are a limited number of ways by which a 
charging box can be increased in capacity. The cross- 
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TABLE Vil 
EXPECTED INCREASE IN INGOT PRODUCTION 
THROUGH USE OF LARGER CHARGING BOXES 


Per cent increase in 
ingot production 


Analytical Operating 

methods data 
Enlarge boxes from 28 to 33 cu ft. .. 0.389 0.395 
Enlarge boxes from 28 to 40 cu ft. .. 0.745 0.789 
Enlarge boxes from 28 to 46 cu ft. .. 0.985 1.025 


sectional area can be increased and/or the box can be 
lengthened. Due to the fixed location of the furnaces 
and charging tracks the latter means is seldom feasible. 
Increasing the cross-sectional dimensions is often pos- 
sible; however, in most cases, a change to the furnace 
charging doors is required. One possibility that does 
not require a change to the doors is to widen the bot- 
tom of the boxes which in turn reduces the side taper. 
Boxes with a side taper as low as six degrees from the 
vertical are giving satisfactory service while in many 
plants a side taper of 12.0 degrees or more will be found. 

Changes to the charging doors that will allow a wider 
box require a reduction in width of the jambs between 
doors or a reduction in number of doors. In cold metal 
shops, or in shops that cannot possibly install equip- 
ment for the front flushing of slag, the reduction in 
number of charging doors from the conventional five 
to four presents a distinct possibility. 

Changes to doors that will allow the use of a higher 
box can be found in the adoption of the so-called “arch- 
less door frame.” Frequently six or more inches can be 
added to the height of a door opening by such a means, 
also the contour at the top of the door opening can be 
changed to a flat arch. 

With respect to increasing the height of a charging 
box it should be noted that most boxes have a con- 
siderably greater top width than height, the average 
ratio being about 1.42 to 1. However, boxes having a 
ratio of top width to height of almost unity have been 
successfully used. It is suggested that if the height of a 
box can be increased to where it will be considerably 
greater than the top width, that experimental units be 
first tried. 

While having only a minor effect on production, the 
use of larger charging boxes will also reduce the length 
of the trains of cold charge materials. This may be of 
considerable advantage in a plant having a limited 
length of tracks for the storage and movement of cold 
charge materials. Also it will reduce the interference 
between a furnace being charged and adjacent furnaces. 
The same holds true if the length of a charging box car 
is increased so that more boxes can be held on a single 
car. This is shown on Table VITI. 

The minimum radius of the curves over which the 
cars must pass should be determined before any change 
is made to the length of charging box cars. 

It is important that an adequate number of charging 
boxes and cars be available at all times to prevent 
charging delays. Data obtainable from various opera- 
tions indicate that about 7.0 cu ft of charging box 


IRON AND STEEL ENGINEER, MARCH, 1950 











ae ee 


— 








class lat i 


NAP ae 8 — Seta as + > Tm AAMT a stay i 








TABLE Vill 


Length of 
Item train ft 
84-Box train — 2 Boxes per car 356 
84-Box train — 3 Boxes per car... sia a 314 
84-Box train — 4 Boxes per car... . ey! 294 
84-Box train — 5 Boxes per car.... me a 289 
84-Box train — 6 Boxes per car... . aedua 267 


capacity per ton of cold charge material charged per 24 
hours are required to prevent delays from lack of boxes. 
Cold charge materials include scrap, ore or sinter and 
limestone. Additional boxes will be required if crop 
ends and other mill scrap are loaded into charging 
boxes at the mill. Also there should be a small number 
of boxes, approximately three for every furnace avail- 
able for handling feed ore and other furnace additions. 
There should be sufficient cars for all boxes plus an 
additional 10 per cent to provide for the transport of 
miscellaneous supplies such as tapping bars and also to 
allow for repairs to cars. 


CRANES AND CHARGING MACHINES 


In the majority of plants the principal cranes that 
effect the charging of the open hearth furnaces are the 
stockyard cranes and the hot metal transfer cranes. 
Generally stockyard cranes do not limit production 
and if it appears they do, a study by the plant industrial 
engineers can readily determine whether an additional 
crane is required or that the speeds of the existing 
cranes should be increased. 

The hot metal transfer cranes however present a 
different type of problem. Here crane capacity is fre- 
quently a limiting factor. In many plants the size of 
furnaces have been greatly increased over their original 
design capacity, and in others the installation of ad- 
ditional blast furnaces have required that more hot 
metal be used. The result has been that the hot metal 
cranes, due to a limited carrying capacity, must trans- 
port two or three ladles of hot metal to a furnace for a 
single charge. This means that hot metal is not always 
added at the correct time with a resultant increase in 
time of heats. In many plants, due to the very consider- 
able cost of a hot metal crane, such a condition has 
existed for some time. However, the “Association of 
Iron and Steel Engineers Specifications for Electric 
Overhead Traveling Cranes for Steel Mill Service” 
A.LS.E. Standard No. 6 present an authoritative means 
by which a complete analysis can be made of the 
various components of a hot metal transfer crane that 
will determine what is required to be done to a crane 
to enable it to carry any particular load. Recent inves- 
tigations based on the aforementioned specifications 
have shown that the capacity of hot metal transfer 
cranes can frequently be greatly increased with an ex- 
penditure that is relatively small compared with the 
purchase of a new crane. For example, the replacement 
of certain carbon steel gears and shafting with the same 
items made of heat treated alloy steel will frequently be 
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all that is required, or replacing a standard railroad 
rail on the bridge with a crane rail and plate combina- 
tion having the same height as the original rail will add 
the required strength to the girders. 

One of the principal reasons why the capacity of a 
crane of the type used for the transport of hot metal can 
be increased by making relatively minor alterations is 
due to the very appreciable dead load in cranes of this 
type. For example on one crane of this type it has been 
found that a 35 per cent increase in the live load at the 
main hoist is only 20 per cent at the trolley wheels and 
14 per cent at the bridge wheels. 

The capacity of charging machines may also have a 
limiting effect on ingot production in that the capacity 
of the charging boxes may be limited by the machines. 
Here again the various components of the machine 
can be analyzed and similar changes such as those sug- 
gested for the hot metal cranes may be made which will 
allow a machine to handle larger boxes. 


HOT METAL LADLES 


Generally hot metal ladles do not limit charging 
operations except so far as their capacity is limited by 
the hot metal cranes. However, if not limited by the 
crane capacity, a careful appraisal should be made as 
to whether or not the ladles should be increased in ca- 
pacity so as to reduce the number required to be 
charged in a heat. Also it should be recognized that a 
hot metal transfer ladle should be about 15 or 20 per 
cent oversized to allow for skulling. 


HOT METAL STORAGE FACILITIES 


Hot metal storage facilities consist of mixers and/or 
the so-called mixer type transfer cars. The location of 
the mixers and the transfer station for the cars with 
respect to the furnaces frequently affects the delivery 
of hot metal to the furnaces, and may make it appear 
that there is inadequate crane service for the delivery 
of hot metal when required. In many plants contain- 
ing 12 or more furnaces, the mixer or mixers are located 
at one end of the charging aisle. Under such a condi- 
tion, interference between cranes is likely to exist. 
Careful time studies by the plant industrial engineers 
can readily evaluate the loss in ingot production be- 
cause of such interference between cranes. If the loss is 
sufficient, a mixer or transfer station for mixer type 
cars can frequently be installed at the opposite end of 
the charging aisle. By adopting a design of mixer where 
the iron is poured in and out the same side, only the 
charging aisle is required to be lengthened. Such a de- 
sign of mixer has performed satisfactorily. 


LOCOMOTIVES 


As previously mentioned, the replacement of steam 
locomotives with diesel-electric locomotives will allow 
the use of shorter radius curves. This results from the 
articulated trucks generally used in a diesel-electric 
locomotive. As an example, an 80-ton steam locomotive 
requires 140-ft minimum radius compared with an 80- 
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ton diesel-electric which will operate around a 75-ft 

radius curve. Additional advantages of the diesel-elec- 

tric over the steam locomotive which recommend its 
use for handling the charging car trains are as follows: 

1. The overall length of the diesel-electric is less than 
the steam locomotive plus the tender. For 80-ton 
locomotives, the diesel-electric is 39 ft compared 
with 54 ft for the steam driven unit. 

A diesel-electric locomotive has about 95 per cent 

availability compared with 80 per cent for the 

steam unit. This is important in open hearth 
charging operations where the demand for loco- 
motive service is somewhat unpredictable. 

3. The weight of the tender, about 50 tons for an 80- 
ton locomotive, reduces the hauling capacity of a 
steam locomotive. 

4. The tractive force of a steam locomotive may, in 
certain instances, be limited by the size of cylin- 
ders and steam pressure, while for the diesel-elec- 
tric locomotive it is always a percentage of the 
weight. This may allow heavier trains of cold 
charge material to be handled by the diesel-elec- 
tric locomotive. 
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BUILDINGS AND CRANE RUNWAYS 


Buildings and crane runways often limit open hearth 
furnace charging by being of insufficient strength. If 
the charging floor is not of sufficient strength, then it 
probably can be reinforced without any serious inter- 
ruptions to operations. Welding the floor plates to the 
girders supporting charging machine and car tracks is 
a convenient means of obtaining a small increase in 
floor carrying capacity. Crane girders, particularly 
those over which the hot metal cranes travel, present 
a more complex problem, it being usually necessary to 
take down the girders to reinforce them or to inter- 
rupt crane travel for a long period. However, under 
certain conditions it is possible to splice the girders at 
the points over the top of the columns where they gen- 
erally meet, thereby forming a continuous section of 
crane runway. By this relatively simple means the car- 
rying capacity of the crane girders may be increased so 
that the live load on a crane can be materially in- 
creased. To do this, it is absolutely necessary that the 
foundations under the crane runway columns be free 
from any movement, also the splices must be correctly 
made and of sufficient strength. Allowance must also 
be made for expansion. 

Increasing the capacity of a crane runway by the 
application of knee braces between the girders and the 
columns is definitely not recommended unless the de- 
sign of the knee braces is carefully analyzed. In the 
past, the reinforcing of a crane runway with knee 
braces has usually resulted in overstressing resulting in 
failure of knee brace rivets or overstressing the crane 
runway columns at the point of application of the 
braces. 


CONCLUSIONS 


This paper has included several suggestions whereby 
the operations relating to the charging of open hearth 
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furnaces may be improved, and thereby either directly 
or indirectly increasing ingot production. It has not 
attempted to completely cover every phase of the 
charging operation. In most instances the individual 
suggestions will result in an increase in production that 
can hardly be measured. However, a program that in- 
cludes those suggestions that are applicable, plus the 
many others that will be suggested by operating per- 
sonnel, will usually result in an increase in production 
and a reduction in costs far greater than the mere addi- 
tion of the individual items. 
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Frank G. Norris: The highlight of the paper is that 
heat time is not controlled by any one thing, but as 
pointed out in the author's concluding remarks, any im- 
provement that is made in heat time is probably the 
cumulative effect of a large number of apparently in- 
consequential factors. That, to me, is the outstanding 
summary of the paper, and I think it is pretty much a 
summary of our experience. 

We have been fortunate in having had the services 
of the author’s company over the past several years in 
the analysis of our problems, and have been able to fol- 
low through on some of the suggestions made. Many of 
the improvements we have made are discussed in this 
study. 

One of the points I should like to comment on in de- 
tail is the effect of the age of the furnace. In the paper, 
it is mentioned that every furnace has a minimum of 
heat time according to age. There is a certain age when 
that furnace is making the shortest heats. 

At the beginning of the campaign the furnace is cold, 
and the first few heats are long heats. We have made 
an analysis of furnace time by furnaces and by weeks, 
and have found that the minimum was during the week 
when there are about forty or fifty heats in the cam- 
paign. I think that is in slight disagreement with Mr. 
Tietig’s results. As I recall, he gives the best heat time 
at around twenty-five or thirty heats. I think the fig- 
ures are in disagreement, but maybe the difference is 
simply because of the difference in the method of pre- 
sentation of the information. 
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R. Tietig, Jr.: After about twenty-five heats, you 
start approaching your optimum. You are not able to 
fire at maximum rates until you have had twenty or 
twenty-five heats out of the furnace. 

Frank G. Norris: We find that average heat time goes 
through a minimum and then progressively increases. 
On a fast furnace the whole line will be low on the chart. 
On a slower furnace the minimum value will be higher 
and, as the furnace ages, heat time will be longer all 
the way through the campaign. This trend is present in 
any discussion of heat time. The age of the furnace dur- 
ing any period under study has to be taken into con- 
sideration. 

Another thing is the effect of charging time. As I 
recall, Mr. Tietig said the factor was about a half. The 
way I interpret that is if you cut your charging time 
about an hour, you can expect an improvement in the 
heat time of about half an hour, and if you lengthen 
charging time, it will not have an equal effect on length- 
ening the heat time, but will increase the heat time by 
about a half. 

We have made several studies of charging time and 
find two things that have to be considered, viz: charg- 
ing time and the timing of the charge. An hour’s pro- 
longing of the charging time will do more damage to 
the heat time than excessively fast charging time will 
help. If the charging time is one hour below the aver- 
age, it will shorten the heat time, but not very much. 
It is not, strictly speaking, an overall linear relation- 
ship between charging time and heat time. 

K. C. McCutcheon: This paper covers a lot of im- 
portant details and discusses in an intelligent way 
many of the things it is possible and desirable to do to 
make it possible to increase production. 

An analysis of the type indicated in this paper made 
in each plant will indicate what one can afford to do, 
because there is considerable difference in the physical 
layouts of plants, and what will pay in one plant may 
not work in another. 


The fundamentals are the same. In most plants all 
of the preliminary moves have been made, different for 
ach because of different conditions when the plant was 
laid down. The productive capacity of the furnace has 
been increased by changes of fuel, furnace lines, size of 
hearth, use of molten metal. In each plant each has run 
into the same obstacle, i.e., difficulties in getting the 
raw material charge into the furnace without delays. 
Along with this has developed an understanding that 
further changes in the furnaces themselves and in the 
method of burning fuel cannot result in the full ex- 
pected improvement because of inability to charge the 
furnaces at the increased rates necessary. 

This paper very clearly lays down some of the fun- 
damentals and suggests some of the moves that may 
be made to increase production in existing locations. 
Such a method should tell you how much must be spent 
to get a given increase in production. What it will cost 
and just what must be done will depend upon the 
initial layout. With these figures you can figure the 
effect in production cost and the capital outlay. 

Depending upon the possible future requirement of 
ingot tons, it is natural that the cost to be expected 
from a complete new layout should be looked into, in 
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which case many of the details in this paper will still 
apply. 

L. S. Longenecker: The analysis and comments of 
the charging procedure can well serve as a guide for 
individual shops to determine how promptly and 
quickly the charge materials gets into the furnaces 
when required. The nine items of plant equipment and 
layout listed for study, from “track layout” to “build- 
ing and crane runways,” just about covers the whole 
subject. 

Table I shows the number of cars with storage track, 
etc., required for a 12- 160-ton open hearth shop. There 
is much other good information in this table as it shows 
the car movement over the charging floor and speed of 
charging. Apparently the car movement cycle and cars 
charged per 0.52 hour cycle is based on all three charg- 
ing machines working on three different furnaces at 
one time. If the three furnaces to be charged happened 
to be located next to one another, then no doubt this 
schedule cannot hold. Also the 32 cars in front of the 
furnace which covers a track length of 448 ft may have 
to be shifted around when any furnace behind this 
train requires hot metal. These two items are generally 
responsible for a big per cent of the charging delays. 

His suggestion of using layer charging boxes, more 
boxes per car and compress bailing of bulky scrap are 
excellent ways of securing faster charging and a shorter 
train of cars. The proposed steel plant bailer setup is 
of considerable interest and points up the question as 
to how any open hearth shop can get along without one. 
I assume the proposed bale size of 22 x 34 x 72 in. or 31.2 
cu ft is determined by the charging box. Since this is to 
be a completely new baling plant, why not consider 
making a bale at least three times larger, namely 6 ft x 
6 ft x 30 in. or 90 cu ft. 

Two such bales could then be loaded on a car, with- 
out the use of any charging boxes, which will shorten 
the train length by one-third. The charger by means 
of a fork should be able to pick up a 90-cu ft bale and 
put it into the furnace as quickly as a 31.2 cu ft bale. 
The actual charging would then be sped up about three 
times. According to Table VII, we estimate that the 


Figure 3 — The two charging openings on this plate mill 
reheating furnace can be opened to give a clear open- 
ing of 21 ft each. 














Figure 4 — The view shows one door in a raised position 
and exposes the refractory edge of the second door. 


ingot production should be increased about 5 per cent 
when using 90-cu ft charging sizes. 

If such baling can be done for around 40¢ per ton 
of serap, it may be advisable to consider sending more 
of the scrap through the baler. The light scrap can be 
compressed and the heavier scrap simply formed into a 
bundle. The larger bales when loosely packed may have 
to be strapped so they will hold together during han- 
dling. Should it be possible to form all or most of the 
scrap into 90-cu ft bales then the increased ingot pro- 
duction of about 8 tons per heat should pretty well pay 
for the baling. 

The open hearth furnace, to receive these 90 cu ft 
bales, would have to be equipped with large door open- 
ings. We believe our consecutive arrangement of doors 
with no buckstay or door jamb obstructions will pro- 
vide the proper charging access. These are shown in 
Figures 3, 4, 5, and 6. Figure 3 shows an “in-and-out” 
type plate mill reheating furnace equipped with two 
twenty-one foot charging openings. Each door is 7 ft 


Figure 5 — This view is the same as Figure 4 except that 
the second door is being raised. 





wide and the opening 5 ft high. This furnace originally 
had 5 doors with buckstays and front wall very similar 
to an open hearth furnace. The doors as shown are ar- 
ranged edge to edge, and do not have any operating 
connection one with the other. They are individually 
operated and guided by means of an overhead truck 
which is connected to the top of the door. The flanged 
wheels of the truck engage the overhead rails which pre- 
vents the edges of the doors from fouling. 

Figure 4 shows one door open and you can see the 
refractory edge of the second door. The 6-ft wide bundle 
could be charged through this door, and if not, the sec- 
ond door can be raised for more side clearance. These 
doors are equipped with a 9-in. thick refractory lining. 

Figure 5 shows the second door being raised, note 





Figure 6 — Cross section through door. 


there is no obstruction between doors. The door sill is 
knee braced and so far has held its alinement far better 
than when buckstays were used. Apparently front wall 
deformation is not a result of hearth pressure but rather 
a result of bent buckstays. 

Figure 6 shows a section through the door, operating 
truck, roof, and supporting steel which spans the door 
opening. These doors use a tilting lifting motion and 
in the view as shown the door is in downward move- 
ment where it has contacted the door sill. As the hoist 
chain is still lowered, the door truck “C” pivots out- 
ward around “A” which allows the outside counter- 
weight chain to pull the door tightly against the fur- 
nace. The bolts marked “B,” attached to the door 
truck, engage the door with a sliding connection which 
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determines the amount of outward tilt. The tilting 
movement spaces the inside door surface free of the 
overhead lintel, and since the wheels on the door are 
the only furnace contact during operation, this door 
operation is 100 per cent rolling friction. 

There are seven furnaces in service, each equipped 
with six doors as shown in Figure 3, and all have been 
in continuous service in excess of six years. The satis- 
factory operating results, the benefits in faster charg- 
ing, and the less outage time for front wall repairs 
should put this type door setup right in line for open 
hearth consideration. 

R. Russell Fayles: First, let me say that for the past 
eighteen months I have spent practically all of my time 
working on open hearth charging, and feel that I can 
make some intelligent comments on the observations 
that have been made so far. First, I would like to talk 
about the baler that has been proposed. 

The gentlemen who made statements on the size of 
the baler and the size of bundles you would like to put 
in furnaces, I believe never have operated an open 
hearth furnace. You cannot charge unlimited amounts 
of this type of material. It would be my guess that no 
more than 15 per cent of the charge could be made of 
this type material. 

Secondly, the larger and thicker vou make the bundle 
the more trouble you have melting it in the furnace. 

Thirdly, I do not believe you have purchased scrap 
from our scrap dealer friends, or have had the oppor- 
tunity of observing the type of material that comes in. 
You get a thirty or forty-ton carload of material, but 
only 15 or 20 per cent of it would be applicable for 
bundling, and TI do not know of any way to get this im- 
proved. 

Fourthly, I cannot answer for all of the steel-making 
districts in the country, but I can answer for the Phil- 
adelphia district. We are able to purchase all of the 
bundles we want from the scrap dealers. We can get 
more than we want most of the time, so we do not see 
any particular object in making bundles. I can see, 
however, that the shops who are producing light gage 
material such as sheet and strip, if they will follow a 
planned pattern for scrap segregation in their home 
operation, such a baler might be feasible and practi- 
cable. 

I have seen the baler at Middletown and in that par- 
ticular shop it works out very well, because they seem 
to segregate their scrap and get it over behind the open 
hearth, and do an extremely good job. 

That brings me down to the segregation and prep- 
aration of home scrap, probably one of the most im- 
portant items in the steel plant. Too frequently the fin- 
ishing departments take a rather—I guess it is a 
natural point of view, that they do not want to spend 
any money to prepare scrap for the open hearth. We 
went through that same situation in our own plant. We 
have a couple of subdivisions, one in particular, where 
we do a lot of shearing and punching, and work of that 
sort, and we received scrap with about 98 per cent 
holes. We agitated for a long time to have this scrap 
prepared at its production point, but we never suc- 
ceeded until we showed management how much in- 
crease in charging box weight we could get by proper 
shearing and preparing of that type of scrap. Finally, 
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through the efforts of our own organization and our in- 
dustrial engineering friends, we succeeded in having 
this scrap prepared at the point of its production, and 
the results were amazing. That is something that steel 
mill management has to take under very serious con- 
sideration. 

Another point he mentioned was timing. I do not 
know whether I can draw the proper simile or not, but 
a man, even with the best tools, does not just arrive at 
proper timing. Timing is a human relationship. It is 
like a baseball player. He may have the best ball, 
spikes, and a good bat and everything that goes with 
the game, but if he does not time it right, he does not 
hit the ball. 

It is the same way with charging, and along those 
lines I can say that, for many years, the open hearth 
stockyard has been the “tail end of the dog.” People 
never gave it very much consideration. They usually 
had some very ordinary foreman operating that par- 
ticular section of the plant. My own belief is that this 
idea was fostered by many years of very good scrap 
quality, during which time very few trucks were neces- 
sary to charge a furnace, and only a few trainloads were 
required to be moved per ton, so that almost anybody 
could get away with the job. That is not the case to- 
day. It is an extremely important job, requires a man 
who I always like to think of as the type who would 
make a good chess player. He has to be able to know 
how to move his cars, his cranes, his engines, and so 
forth, around the yard to produce maximum results. 
We have found in our own shop that one of the greatest 
aids in proper timing is an installation of two-way pub- 
lic address communication between the stockyard and 
the open hearth floor. 

Often lack of results comes from not knowing what 
the other fellow’s problems are, what he is faced with, 
what conditions are, at a point perhaps half a mile 
away. So, we put in a two-way public address system 
in both our open hearth shops and in our open hearth 
stockyards. They are set up so that there are two 
microphone stations on each open hearth floor and 
three in each stockyard. 

The systems are so arranged that the floor can talk 
to the floor or to the stockyards. That is a melter can 
talk to another part of the floor and call for second 
helpers to come down to a furnace, or call to the stock- 
yard. Similarly, the stockyard foreman can talk exclu- 
sively to the stockyard men, crane men, conductors, 
and so forth, or he can converse with the open hearth 
floor. 

After the first few weeks of singing and dancing over 
the microphone, we have it down to the point where 
they use it properly. Today, with very natural excep- 
tions, the floor and the yard both know what is going 
on. The man in the yard knows if there is a tie-up on 
the floor, that the charger is broken down, or he has a 
“derail,” or something of that type. The man on the 
floor knows that the yard is tied up, they have no 
shift, or a crane has broken down, or a magnet is out, or 
something of that type. We have found that in the 
proper timing of the bringing of material to the open 
hearth floor, nothing in our experience has equaled the 
two-way public address system. 

The size of charging boxes was mentioned quite fre- 
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quently in this paper. We have done considerable ex- 
perimentation with that. We found, for instance, that if 
you deepen a box, say 15 per cent, you are going to pick 
up only about an 8 or 9 per cent increase of truck 
weight. In other words, approximately half of the vol- 
ume is recovered as weight. On the other hand, if you 
widen a box, you pick up about 25 per cent more than 
the volume you put in. 

In our own shop we went from a box of 21.5 cu ft to 
271% cu ft, by widening the box about five in. We put 
five boxes on a truck, in place of the six which we for- 
merly used in that service—in direct opposition to what 
was described in the paper. We increased our total box 
capacity per truck from 129 cu ft per truck up to 138 
cu ft per truck, and our average truck weight went up 
accordingly. 

We did all the things Mr. Tietig mentioned in his 
paper; reduced the number of trains and trucks per 
charge. Another important thing, by reducing the num- 
ber of pans per truck, and reducing the number of 
trucks used, we greatly decreased the number of pans 
handled per heat, which I think is more important from 
a physical charging viewpoint than the number of 
trucks. After all, each time the charging machine goes 
in and out of the furnace, it takes an appreciable 
amount of time. 

P. E. Haglund: There is no phase of open hearth prac- 
tice where an improvement can be made to a greater 
advantage than in the charging of the furnaces. It 
should be the main interest of the entire personnel from 
the top executive to the third helpers. 

Mr. Tietig’s method of attack is certainly the most 
practical at present, or until such time as our orthodox 
charging equipment has been improved or altered. The 
place to look for a real improvement in the equipment 
end, especially, is to the swing type roof of the electric 
furnaces. The electrics make the open hearths look sick 
when it comes to charging time. 

Several years ago we had an executive who unfor- 
tunately was not up to date on open hearth problems. 
He watched our regular practice, and the more he 
looked at it, the more he was convinced we were alto- 
gether wrong. Immediately he put a mechanic to work 
on a new type charging machine. His equipment was 
built on the charging machine rails, and instead of us- 
ing the conventional charging box, he constructed a 
box about thirty feet long. The contents of this box 
were pushed into the furnace with a ram. This was done 
to save time and, to say the least, it worked well on 
selected scrap, but the mine-run variety gave more 
trouble than he could overcome. 

We are still using the same equipment we started 
with and are anxiously waiting for something revolu- 
tionary. 

R. Tietig, Jr.: I should like to make a few comments 
in reply to what Mr. Fayles has just said. Some of his 
criticisms were very well taken, but I should like to 
answer certain others. 

In the first place, the baler I showed was designed 
as I expressly stated in the paper, for installation in a 
steel works producing a large amount of flat rolled 
products. It was the cost of preparation of this scrap 
in a baler, shown to be about forty cents a ton, against 
their preparation cost, which was somewhat less than 
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$3 a ton but not less than $2 a ton, which was the in- 
fluencing factor in their thinking on installing a baler. 
The bailer cost is not the only item, there is the build- 
ing, crane, and so forth, all of which will cost in the 
neighborhood of $450,000. You have something to think 
about in that, and in a small plant it may not prove 
economical. Those are things you have to work out to 
fit the particular condition. 

Regarding the timing, my particular remarks were 
largely pointed towards hot metal shops. I believe Mr. 
Fayles’ is a cold metal shop, and in that case you put 
scrap in as fast as possible, but in a hot metal shop it is 
an entirely different proposition. You can get a con- 
siderable loss if you get the metal in when it is too hot, 
and if you do not get it in soon enough, the heat will 
be slow. 

On the question of pans per truck, my comments, I 
thought, pointed out that the truck must be changed, 
and I think if Mr. Fayles will further analyze it, he will 
find if he had increased the length of his truck and kept 
six pans per truck, rather than cut the number of pans 
down, he would have made still further savings. 

R. Russell Fayles: We were running on a 30-in. gage 
track which prohibited using larger ones. During our 
analysis of our charging problems, we considered a four- 
door furnace, but the problem presented itself. How 
are we going to open the taphole? You end up with a 
door not in front of the taphole, with a four-door fur- 
nace. Perhaps there is a simple solution to the problem, 
but we were not able to think of it, and for that reason 
we discarded the four-door idea. We did go to a large 
center door on three of our furnaces in our big shop. 
We have charging doors 61 ft wide, clear frame open- 
ing, and somewhere around 60 in. high, and through 
those doors we charge our dollies, as we call them. In 
some other districts they call them nuggets. They are 
runovers from the ladle. We charge those things a good 
many of them, in one piece, by putting them on a peel 
and running them up on the floor on the first run and 
rolling them down in the furnace. We have charged 
pieces that weigh twelve or thirteen tons in a single 
piece. 

There are two objectives in mind in doing that: One, 
it speeds up your charging; and, secondly, it cuts down 
a lot of expensive oxygen lancing of the material. 

L. F. Reinartz: This paper is a well thought-out sum- 
mary of open hearth charging problems. I agree with 
Mr. Tietig that improvement to accepted charging 
practice with pans and buggies offers more immediate 
promise than radical changes such as mass charging 
through removable roofs or front walls, because these 
new items will introduce other difficulties, some of 
which may be more serious than the present charging 
difficulties. 

In Armco’s new open hearth plant, our engineers are 
laying out overhead storage bins for burnt lime and 
burnt dolomite somewhat along the lines of Mr. Tie- 
tig’s Figure 1. 

Armco gave up the idea of using vacuum pneumatic 
handling of any of these materials after learning that 
pebble lime breaks up, particularly when loaded by 
means of pneumatic conveyors. 

Mr. Tietig’s discussion of scrap preparation indicates 
that in those plants, which are making large bundles, 
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costs could be decreased by changing from screw to 
hydraulically operated rams. This change would greatly 
simplify maintenance of such machines, and avoid 
some of the breakdowns which occur with other sys- 
tems. 

Armco expects to use charging pans of 45 cu ft capac- 
ity in its new No. 2 shop. This is practically twice the 
capacity of charging pans used in No. 1 open hearth 
shop at Middletown. Since Armco is starting from 
“scratch” in the new shop, we believe we can use this 
large box successfully without any of the limitations 
mentioned by Mr. Tietig when trying to use larger 
boxes on existing furnaces. 

His comments regarding ladle cranes are about in line 


with the practice Armco has followed in revamping 
present ladle cranes in the Middletown plant. The new 
hot metal crane for No. 2 open hearth shop will handle 
hot metal charge available in one ladle, but, if and 
when more hot metal is available, two ladles will be 
required. 

Mr. Tietig did not mention the use of hot metal 
transfer cars as a means of reducing the work of the hot 
metal crane on the charging floor. His thinking regard- 
ing diesel-electric locomotives versus steam locomotive 
power agrees with Armco’s experience at Middletown, 
which are of diesel type. In general, Mr. Tietig’s paper 
is in line with Armco’s conclusions regarding speeding 
up open hearth charging, and we agree with all the 
points he has made. 
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Saturday, April 1, 1950 
ing 7:00 P.M. 


- Dinner 6:00 P.M.; Meet- 


“Conditioning of Finished Surfaces on Large Housings in 
Place,”’ by E. A. Berry, Superintendent of Machine and 
Forge Division of Centralized Maintenance, Lukens Steel 
Co., Coatesville, Pa. 


“Time Saving Methods in Rebuilding of Blast Furnaces,”’ by 
T. A. Lewis, Superintendent, Service Division, Bethlehem 
Steel Co., Bethlehem, Pa. 


“Emergency Repairs, and Rebuilding of Open Hearth Hot 
Metal Charging Crane,” by A. D. Howry, Assistant 
Superintendent of Maintenance, Alan Wood Steel Co., 
Conshohocken, Pa. 


“Repairs to Heavy Castings,” by G. O. Van Artsdalen, Super- 
intendent of Maintenance, Henry Disston & Sons, Inc., 
Philadelphia, Pa. 

“The Maintenance of Hydraulic Valves,” by John H. Dotter, 
General Millwright Foreman, Plate Mills, Bethlehem Steel 
Co., Sparrows Point, Md. 


Engineers’ Club, 1317 Spruce St., Philadelphia, Pa. 


PITTSBURGH SECTION 


Monday, April 17, 1950 
ing 7:00 P.M. 


Dinner 6:00 P.M.; Meet- 


INSPECTION TRIP through Beaver Falls plant of Babcock 
& Wilcox Tube Co. Buses leave Brodhead Hotel, Beaver Falls, 
Pa. at 1:00 P.M. 


“Some Aspects of Continuous Casting,”’ by Isaac Harter, Jr., 
Babcock & Wilcox Tube Co., Beaver Falls, Pa. 


Brodhead Hotel, Beaver Falls, Pa. 
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TRAINING OF STEEL PLANT LUBRICATION PERSONNEL 


By W. M. SCHUCK 
Lubrication Engineer 
Armco Stee! Corp. 
Middletown, Ohio 


.... lubrication personnel, far from being 


unskilled, require complete, thorough 


and repetitive training... . 


A THE average steel producing and steel processing 
plant of today represents an investment of several hun- 
dred millions of dollars. Many millions of this sum is 
capital investment in the plant equipment with which 
the steel is processed, and many more millions are rep- 
resented in the raw materials from which this basic 
product steel in any of its many forms is made. Still 
more millions are expended each year for labor, main- 
tenance, and innumerable other service items. One 
small part of this steel producing cost, and a rather 
small part indeed when compared with the other 
monies that must be spent to successfully operate a 
steel plant, is the cost of the lubricants used to keep 
this basic industry running. 

An excellent parallel of this condition can be made 
by referring to a new automobile. This new car repre- 
sents an expenditure of approximately $2803.00 (for 
1949 models) of which $2800.00 is the cost of the car 
itself, while the $3.00 additional was for the lubrication 
necessary to make this method of transportation oper 
able. Without that $3.00 lubricant investment correctly 
applied, the entire $2800.00 car is inoperable or worth 
less as a means of travel. 

This is exactly the condition that a steel plant would 
be in if a similar lack of lubrication be effected in the 
plant as in the automobile. Pursuing this analogy still 
further, the $3.00 of lubrication for the car must include 
as part of its purchase the correct application of that 
oil and grease, or again the entire $2800.00 investment 
is rendered useless. Definitely, this condition also ap- 
plies to the average steel producing plant. Admittedly. 
lubricants and the application of lubricants to the 
equipment of the average steel plant is the “mighty 
midget” that allows all of this gigantic mill investment 
to operate and thus produce a product that can be sold. 
Further, the use of this “midget” requires some “know- 
how” not only in the original purchase of the products 
to be used, but in the method, the manner, and the 
control with which these materials are applied. 

With this premise agreed upon, the actual equipment 
of an average steel producing and processing plant can 
now be investigated to ascertain its bearing on this 
problem of lubricant buying and application “*know- 
how.” The average steel mill was not constructed as an 
entire integrated unit but is the result of long years of 
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expansion. This expansion was caused by larger market 
demands for products as well as the need to remain on 
a competitive cost basis with other average steel mills. 
As a result of these factors, the average mill contains 
equipment dating from its earliest days as well as other 
mills, furnaces and processing machinery that are mod- 
ern and new in every regard. This condition, if exam- 
ined from a lubricant application standpoint, has a de- 
finite bearing upon the lubricants purchased and the 
“know-how” of the personnel connected with the aver- 
age steel plant. Equipment diversified by time requires 
lubricants that have also been diversified or improved 
through the years. 

Exploring this equipment and lubricant diversifica- 
tion still further, and entering the phase of application 
“know-how,” a major point of weakness in the “mighty 
midget” becomes apparent. This weakness is the very 
obvious fallacy of depending upon inherited “know- 
how” in training the personnel responsible for lubrica- 
tion application. Just as some of the equipment in the 
average steel plant dates back to the inception of that 
plant, so are the lubrication application practices dated 
back to that early day. As a 1949 automobile required 
lubrication from the moment it was driven the first 
mile, so has this average mill required lubricant appli- 
cation from the time it first produced a pound of steel. 
Naturally, to meet this lubrication demand the orig- 
inal personnel in the mill formulated and put into prac- 
tice methods of lubricant application to meet the re- 
quirements of that early equipment. The design of the 
old style mill equipment did not require too much 
“know-how” to lubricate it adequately, rather the em- 
phasis lay on frequency of application. Then, through 
the vears as the original oilers moved on to other and 
better positions they trained the new incoming men by 
word of mouth and example in the manner they had 
found adequate for the original equipment. This 
method of training was fine and probably needed no 
other aid so long as the original machinery remained in 
use, but as newer mills and processing machinery re- 
placed the older outdated units, newer, more modern 
lubricant application techniques were required. Us- 
ually, however, these newer techniques or application 
“know-hows” were not available. Certainly, the type of 
available job training for the newer oilers could not 
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supply the information. It is granted that some addi- 
tional knowledge drifted in to the lubricators by de- 
vious paths, but certainly that knowledge or informa- 
tion was at best sketchy and only partially complete. 
With these training methods, there was only one course 
to follow, that is, as the years passed and as more and 
more modern equipment supplanted the old original 
mills and processing lines, the sum total of adequate 
true knowledge of lubrication requirements and lubri- 
cation application became less and less. Obviously, this 
weakness of the “mighty midget” can and has in the 
past caused uncounted troubles in the average steel 
plant. 

To continue this investigation of the “mighty mite” 
and the average steel plant, it is necessary now to con- 
sider the “oiler” himself and his position or standing 
among the other employees of the plant. Again, the 
early history and operation of the mill have a direct 
bearing upon the problem. The early original units re- 
quired very little knowledge to apply lubrication to 
them. Rather it required mainly a pair of very dirty 
overalls, a large spout oil can and almost continuous 
walking and pouring on the part of the oiler. Naturally, 
a job having these requirements fell to the lot of the 
voungest man in the maintenance crew. Generally, this 
condition or position of the oiler with respect to his fel- 
low workers has not changed from those early days 
even in the most modern mills. Obviously, there are 
many practical as well as psychological disadvantages 
attributable to this unfortunate position. First, it is 
axiomatic that more people move into and out of an 
organization in the lower levels of employment than in 
the higher or supervisory bracket levels. Thus, the 
labor turnover in the lubricator or oiler level of em- 
ployment is as high as in any job class of employees. 
This condition of rapid labor turnover produces a con- 
tinuous and ever increasing problem. Not only must a 
large number of oilers be trained every vear, but with 
the old style contact and show by example method of 
training, their knowledge of the responsibility and im- 
portance of their job is soon lost. While this high labor 
turnover has the disadvantages mentioned, this very 
condition can be turned to an advantage if proper, 
modern training is given these men. Based upon a long 
term policy, the proper training of the oiler group in 
correct lubrication practices and methods must even- 
tually permeate the entire maintenance organization 
as some of these men move up to take better main- 
tenance positions. It should be stated, however, that in 
view of the added responsibility and need of correct 
lubrication today, the position of the so-called oiler no 
longer belongs at the bottom of the maintenance staff 
but this position should now compare to, at least, the 
lowest journeyman mechanic. Obviously to produce in 
a man a sense of pride in his work, there must be a 
financial as well as a personal sense of advancement 
or accomplishment. 

Thus far in this paper we have simply investigated 
the problem of steel plant lubrication as it existed to a 
greater or lesser extent at the beginning of manage- 
ment’s consideration of this problem. With manage- 
ment cognizant of the problem as it exists and the need 
to correct these faults, it then becomes imperative to 
formulate a program or policy to eliminate these condi- 
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tions. In adopting this policy and placing it in use, 
obviously the most important phases of the program 
should be accomplished first with the refinement phases 
held in abeyance or retarded so that the greatest return 
can be realized in the shortest period. The writer would 
like, at this time, to present the policy program as 
adopted by his company to fill this need for a construc- 
tive plan on which to build a successful lubrication or- 
ganization. Briefly, this policy consists of nine points 
or goals listed in sequence of their importance or 
urgency that comprise the entire lubrication needs of 
our steel plants as seen from a long range viewpoint. 
LUBRICATION POLICY 
1. Training 

This is the most important phase of the program, 

and upon its success depends the entire future of the 

policy as such. Complete, correct lubrication train- 
ing is essential before any control of the use of lubri- 
cants, application to equipment, or preventive main- 
tenance through lubrication can be even attempted. 

a. Lubrication classes, designed to effect such train- 
ing, should be held periodically. It is thought that 
two general classes each year will be sufficient for 
the training of new personnel and for “refresher” 
training. 

b. All newly employed maintenance personnel, ap- 
prentices, and present maintenance personnel of 
all classifications to and including the “oilers” 
should be given lubrication training as quickly as 
conditions and adequate groups are available. 
New supervision within the operating divisions 
should, also, be extended an invitation to avail 
themselves of this training. 

c. Men closely connected with lubrication, such as 
inspectors and oilers, should be included in sub- 
sequent classes for refresher work and as aids to 
the instructor in training new personnel within 
the class. 

2. Plant Lubrication Survey 

A complete survey within the various plants should 

be made describing the type of equipment, method 

of application, and grade and name of the lubricant 
presently employed. 

a. The survey should be complete in its coverage of 
all the equipment within the plant, and as new 
equipment is added or changes in present equip- 
ment, changes in method of application, or 
changes in the lubricant itself are made, the sur- 
vey should be so modified. 

b. Products found by the survey and investigation 
to be duplicates of other lubricants employed in 
the division should be eliminated. 

c. General application such as ring-oiled motor bear- 
ings or waste packed type crane bearings, should 
be standardized throughout the plant in regard 
to the lubricant employed as well as the method 
of application and frequency of service. 

d. Simplification of the number and grade of lubri- 
cants used within the plant should aid in the 
actual application, encourage volume purchasing, 
and conserve valuable storeroom and mainte- 
nance space. 

3. Periodic Testing of Major Closed Circulating Oil 

Systems 
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As a preventive maintenance tool, this phase is the 

most important one of all. An actual knowledge of 

the condition of the medium protecting “key” units 
of equipment will forestall major and costly repairs. 

a. Testing should be on a monthly basis and the 
results so tabulated as to give a complete analysis 
at all times of the lubricant concerned. 

bh. Complete reporting of test results should be made 
at stated periods to all concerned so that intel- 
ligent repair programs and adequate preventive 
maintenance measures can be planned. 

Consumption Control Report 

This report should include the quantity of each type 

and grade of lubricant used within the plant. It 

should be divided by departments and compiled on 

a monthly basis. 

a. This report will act as a control on the consump- 
tion within any specified department. Any major 
variance in consumption should be investigated 
as a possible indication of equipment damages or 
equipment change. 

hb. A more correct apportioning among the various 
lubricant suppliers can be accomplished by this 
means. 

c. These data will afford comparison material when 
testing new products. 


5. Semplification Within Division Departments 


The elimination of excess grades and types of lubri- 

cants should be accomplished within a department 

of the plant as well as within the plant as a whole. 

a. Overgrading on some applications can be very 
economical where a department can eliminate one 
or a number of lubricants by so doing. 

b. Relatively few departmental lubricants directly 
ease the oiler’s application problems and in turn 
aid the lubrication of the equipment concerned. 

Testing of New Products 

This phase should not be attempted to any large 

degree until all above mentioned phases are operat- 

ing satisfactorily. 

a. The allocation of all testing should be made by 
the chief lubrication engineer. This will eliminate 
duplicate testing by the various plants and allow 
a centralized agency to place the testing proced- 
ures where the most severe conditions are to be 
found. 

b. Tested products should be given company-wide 
approval or disapproval by the chief lubrication 
engineer before the plants standardize on the use 
of such products. 

Engineering Investigation of New Equipment 

The lubrication engineer within each plant should 

be consulted and coordinated with before the plan- 

ning or purchasing of any piece of new equipment. 

a. Centralized lubrication systems on new equip- 
ment should conform in make and type with the 
plant policy on such equipment. 

b. Wherever possible, bearings, gearings, and cylin- 

ders of all new equipment should be designed to 

fit present plant lubricants and plant methods of 
application. 

Present plant lubrication practice as it affects new 

equipment should be approved by the equipment 

manufacturer prior to the actual purchase. 





8. Lubrication Practices 

The methods of lubricant application, the time in- 

tervals between applications and the personnel en- 

trusted with lubricating tasks should be standard- 
ized as far as practical and consistent with good lub- 
rication theories. 

a. Overlubrication is considered to be a fault that 
stems from poor control of lubrication time inter- 
vals and a definite company-wide policy on gen- 
eral types of application must be developed. 

b. Bookkeeping or paper control of all lubrication 
is considered a necessity if the steel mill is to be 
assured of correct lubricant applications. The 
type of control finally adopted should be, insofar 
as possible, standard throughout all plants. 

c. Where possible the number of personnel en- 
trusted with lubrication tasks should be held to 
an absolute minimum. Eventual lubrication of 
the entire plant by a small group entirely di- 
vorced from other duties is a goal to be achieved 
as the best possible method of control. 

9. Codification of Lubricants 

A standard company-wide system for coding lubri- 

cants in use throughout the divisions should be con- 

sidered and formulated. Control and application by 

a code system will eliminate, to a great degree, the 

often misguided preferences for definite brand name 

products presently in effect. 

a. Coding will allow more complete standardization 
of lubricants within the plants. It will, also, sim- 
plify to a large extent the ordering of lubricants 
from plant stores. 

b. A coding system will allow field tests to be con- 
ducted on a more impersonal basis by eliminating 
any personal prejudice that brand names might 
engender. 

Obviously, based upon urgency and importance the 
writer’s company considers adequate training to be the 
most vital phase of their lubrication program, and it is 
with the accomplishment of this phase that the re- 
mainder of this paper will deal. In thinking about this 
problem, the first consideration naturally was, who 
should receive this type of training. Primarily, the de- 
partment of a plant performing the great majority of 
the lubrication duties was the maintenance group, so 
obviously that section should receive the bulk em- 
phasis. Second, among the maintenance men, the oilers 
were concerned most exclusively with this problem, 
while the journeymen, mechanical and _ electrical, 
though not physically responsible for any but a small 
percentage of the lubrication tasks were responsible 
for the oilers themselves. Third, the maintenance in- 
spectors, whose duties are the continual inspection and 
reporting of equipment condition both electrical and 
mechanical, performed no lubrication work but were 
vitally interested in the effects of good and bad appli- 
cation practices. Fourth, if this program toward com- 
plete adequate lubrication were to remain a continuing 
active force, then new personnel and apprentices should 
be correctly trained and instructed in the early days 
of their company service to replace and eliminate the 
older, faulty, word-of-mouth, partial knowledge “know- 
how” method of training. Lastly, and by no means least, 
the maintenance supervisory group, foremen and gen- 
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eral foremen, who are held responsible for the actions 
and duties of all these aforementioned groups must be 
made cognizant of the needs and requirements of mod- 
ern lubrication. They must also be informed and there- 
fore understanding of the reason for, and causes of the 
lubrication changes that would accrue as the result of 
these training classes. These personnel groups were 
essential attendants to the training program, but in ad- 
dition it was felt that several other groups should be 
given this training opportunity as time and classroom 
space permitted. This training could afford members 
of the engineering staff the opportunity to refresh their 
knowledge of lubricant design for new equipment as 
seen from a maintenance standpoint. It was also felt 
that newly appointed supervisory personnel of the op- 
erating departments would better understand the de- 
finite need for maintenance control and lubrication of 
their equipment if they understood the basic theory 
and action of oils and greases. From all these groupings 
should come the trainees for the proposed lubrication 
classes. 

Because of this wide spread of groups interested in 
lubrication, the mechanics of the training program were 
also investigated thoroughly. The amount and degree 
of training thought necessary made it advisable to 
estimate the total required classroom hours for the com- 
plete course at forty hours of instruction. This figure 
may appear excessive in the case of oilers but not so 
when supervisors, maintenance inspectors, and engi- 
neering department personnel are considered. The pos- 
sibility of conducting these classes for eight hours a 
day and completing the course in one week of five days 
was debated, but the definite hardships of requiring 
men accustomed to the physical activity and motion 
of steel mill duties to remain in class for these extended 
periods precluded such a class schedule. Finally, the 
decision was made to hold four hour classes from 8 a.m. 
until noon each day, and to have the complete course 
extended over two five day week periods. 

The question of class size was also considered, and 
it was felt that a maximum group number of fifteen 
should be the limit in this direction. This maximum 
was thought to be the largest group possible which 
would still enable the instructor to effect personal con- 
tact with each of the class members. 

Still another phase of the class mechanics came up 
for review and that was the class personnel mixture. In 
order to make each student feel at ease and free to ask 
any question, no matter how foolish, it was decided that 
general maintenance foremen or superintendents, for 
instance, would not be included in the same class with 
oilers or mechanical and electrical repairmen. While 
this consideration obviously increased the difficulty of 
arranging these classes, it was more than justified sub 
sequently in the complete interest evidenced by all 
members of all classes. As a final thought, it was de- 
cided to have the actual teaching performed by a two- 
man team. 

One of the two instructors would read a section of the 
training manual, while the other member of the train- 
ing team made notes and aided the class as far as pos- 
sible in following the reading. After the reading of a 
section of the manual, it was then the duty of the sec- 
ond teacher to elaborate upon the text and clear up 
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any question the class might raise. The text itself also 
includes within its pages a complete set of questions 
and these were then asked of the class. This method as 
outlined was generally the procedure and mechanics 
adopted in all of the company divisions to effect this 
needed lubrication training. The results are, of course, 
not all available because this type of training is in- 
tended to be a continuous project. It can be stated, 
however, that all of the classes held to this date have 
been received with a great show of interest, and the re- 
sults, as indicated by better and more knowledgeable 
lubrication in the mills, have been more than encourag- 
ing. Automatically, the man, who knows what he is do- 
ing and why he is doing it, is a better workman no mat- 
ter how lowly or simple the task. 

In order to obtain and hold the interest of the mem- 
bers of this type of class in lubrication, it is necessary to 
generally combine the theoretical phases of the course 
with as many practical aspects as possible. Particular 
effort must be made to have the practical problems or 
phases coincide with the problems or concerns of the 
particular plant employing the class personnel. If these 
plant problems are tied in with the particular the- 
oretical discussion, let us say, of viscosity and viscosity 
determination or with extreme pressure theories or 
oxidation tests then the benefit is twofold. First, the 
theory and theoretical reasons behind the selection of 
a particular lubricant for a particular application are 
strongly impressed upon the class; and second, a better 
understanding of what to watch and guard against 
from a lubrication standpoint on a particular key equip- 
ment unit is planted in the minds of the very personnel 
charged with the preventive maintenance and care of 
that key unit. The training course and program should 
be so adjusted throughout the series of classes that each 
practical problem is used to explain a theoretical phase 
of the text and no theoretical section should be com- 
pleted without explaining its practical use. This co- 
ordination should be strictly adhered to, even if, in 
searching for a practical aspect, the problems of other 
divisions within the company must be utilized to illus- 
trate a point. 

It might be well at this point to outline the training 
manual utilized by the speaker’s company in conduct- 
ing these training classes. The manual is liberally illus- 
trated with line sketches wherever a diagrammatic pic- 
ture can aid in simplifying the text material. A great 
amount of the text is the result of compiling current 
literature from many sources and eliminating from 
these source materials all extraneous matter not di- 
rectly concerned with steel mill applications. The man- 
ual attempts, in a simple non-technical language, to 
explain the physical properties of oils and greases and 
the common or usual methods utilized to apply them. 

In the first chapter a brief history of the use of petro- 
leum is supplemented with a discussion of crude oil 
sources; the hydrocarbon structure of paraffinic and 
napthenic oils; a short description of refining and end- 
ing with the complete specification of a transformer oil. 
This last item in chapter one, the transformer oil speci- 
fication, was placed there purposely to stimulate cur- 
iosity in the physical tests of oils and greases that com- 
prise chapter two. 

These physical tests are simply the A.\S.T.M. stand- 
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ard tests for determining A.P.I. gravity, flash and fire, 
color, viscosity, viscosity index, SAE numbers, cloud 
and pour points, neutralization number, steam emul- 
sion number, precipitation number, ash content, car- 
bon residue, sulphur content, corrosion tests (both 
steel and copper) oxidation tests, penetration, drop- 
ping point, analysis of grease, extreme pressure testing 
machines and dielectric strength. In each of these 
A.S.T.M. tests, the test method, test equipment and 


test results are explained and then the ultimate use or 


need for such a test illustrated in terms of plant equip- 
ment. In general, the discussion of the use of a par- 
ticular test as applied to definite operating equipment 
informs the teaching team whether the theory is under- 
stood by the trainees or if additional explanation and 
instruction is required to complete that phase of the 
test material. At the conclusion of the work in chapter 
two, it was found to be very effective to return to the 
transformer oil specifications for a second time. Usually, 
the surprise of the trainees at how much more intel- 
ligently they now read and understood this specification 
was a clear indication of the value of this chapter to 
them. 

Chapter three of the manual concerns itself with the 
requirements of industrial oils, an explanation of 
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WALTER DOUGLASS, Lubrication Engineer, 
Lukens Steel Co., Coatesville, Pa. 

KARL ARNOLD, Lubrication Engineer, National 
Tube Co., Ellwood City, Pa. 

ROBERT A. KRAUS, General Mechanical Fore- 
man, Republic Steel Corp., Chicago, III. 

F. C. SCHOEN, Chief Engineer, Alan Wood Steel 
Co., Conshohocken, Pa. 

DONALD E. WHITEHEAD, Lubrication Engineer, 
Crucible Steel Co., Pittsburgh, Pa. 

W. M. SCHUCK, Lubrication Engineer, Armco 
Steel Corp., Middletown, Ohio 


Walter Douglass: There are a number of elements in 
training that we feel are so important that it is impos- 
sible to place too much emphasis upon them. In our 
plant, we have found that the type of plant survey that 
Mr. Schuck described to us was very useful in setting 
up guide charts for our lubrication men to follow. These 
charts have taken from the oilers any responsibility for 
the type of lubricant used and for the frequency of ap- 
plication. Consequently, the oilers now plan their work 
more systematically, and they are quite conscientious 
in the performance of their duties. 

It is, we agree, important that the oiler should re- 
ceive pay that is comparable to the other mechanics 
with whom he works. With the advent of centralized 
lubrication systems, the oiler has to be a mechanic to 
fill his job. One other item that should not be over- 
looked is the human side of foremanship. In addition 
to the technical side, we feel that a genuine interest in 
the pet peeves and the pet projects of even the lowest 
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boundary and full fluid lubrication, the theory of ex- 
treme pressure lubricants, explanation of the hydro- 
dynamic theory for sleeve bearings and a brief discus- 
sion of the new synthetic lubricants with their place in 
steel mill lubrication. 

Chapter four deals with grease types their uses and 
limitations. Following this discussion a general lubri- 
cation survey of an average mill is explained and again 
the reasons for certain oil and grease selections re- 
emphasized. 

Chapter five and chapter six discuss all types of 
application methods from the simple ring oiled bearing 
to the centralized grease systems generally found in use 
on all large key mill equipment. That concludes the 
actual text material, but it has been the usual class his- 
tory at this point that the last four hours of the class are 
required to review some or most of the text in light of 
local plant equipment. Men who have previously con- 
sidered the “oiler” and his tasks of very minor import- 
ance, have, after reaching this late date in the course, 
become very interested in any and all phases of the 
problem. Discussion classes could be continued almost 
indefinitely with these men who are now cognizant of 
the true size of this “mighty midget” adequate plant 
lubrication. 


oiler goes a long way toward reducing our labor turn- 
over. 

As Mr. Schuck has said, it is important to follow 
through on training classes; retraining again and again 
is an important part of maintaining an alert crew of 
men. 

We like to think that machine history records are 
valuable in giving us a sign-post by which we can tell 
whether or not retraining is needed in a particular area. 

A training program, besides having engineering 
meaning, also has to have some meaning that reflects 
in the individual workman's pocketbook and upon his 
chances for advancement. I would like to ask Mr. 
Schuck if he can give us some yardstick by which we 
can classify our trainees as they go through the training 
periods, as to just how to compare their abilities, one 
with the other? 

Karl Arnold: It is no secret that to obtain proper 
lubrication, trained men are required to do the work. 
and that associated personnel must understand the 
functions of lubrication. 

Undoubtedly Mr. Schuck’s program is a very good 
one and very inclusive. The selection of lubricating 
personnel is not an easy one and it should be given 
thought. The oiler should be, naturally, selected from 
the mechanical maintenance department for he should 
be mechanically inclined, he should be capable of learn- 
ing new things, he should be able to analyze operating 
conditions and he should be capable of understanding 
machinery. These qualifications require that the oiler 
should be paid a rate equivalent to his importance, for 
if he does not do his job, the machinery will not do its 
job. 

That the oiler be capable of understanding machin- 
erv is of great importance. The oiler should be taught 
about the differences of bearings, such as plain bear- 
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ings, roller and ball bearings and their differences in 
operation and consequent lubrication. It is not suffi- 
cient that the oiler know only the lubrication required 
of a grease fitting or oil cup, he should also know what 
that lubricant is to do inside that bearing and bearing 
housing. This is also applicable to gears; whether the 
gears are enclosed or open, whether they operate slowly 
or rapidly, and the nature of the gear loads. He should 
be taught to have an understanding of various bearing 
materials and journal materials, and their relationship 
to each other when in combination. 


It is particularly important that the oiler understand 
the particular machinery he is taking care of—this ap- 
plies to automatically lubricated equipment as well as 
hand lubricated machinery. The oilers first days on the 
job should be spent in company with the lubrication 
engineer or maintenance foreman in going over the 
various equipment he is to lubricate. He should have 
pointed out to him, and very thoroughly explained the 
various working parts and their operating conditions; 
then he will more adequately associate the lubricating 
schedule with the needs of the particular machine. 

The training of lubrication men for steel mills would 
necessarily be on the practical side. Most of them are 
not interested in deep theory and that is particularly 
the job of the lubrication engineer. They should be 
taught the various types and grades of oils and greases 
and their relationship to the various working parts of 
the machinery, such as extreme pressure lubricants for 
heavily loaded gears or bearings, etc. It is important 
that oilers understand the practical reasons for the use 
of various lubricants in the different parts of the equip- 
ment, for they have an almost continuous check on the 
performance of the lubricant while it is working. 

The oilers should be taught a good working knowl- 
edge of the operation of the different types of lubrica- 
tion equipment in use in the plant. Part of their train- 
ing time should be spent in becoming thoroughly famil- 
iar with the automatic systems, portable grease guns 
and hand grease guns. In view of the fact that lubri- 
cating equipment operates in no mysterious manner, 
it is obviously important that oilers understand how 
this equipment operates. They should have it explained 
to them, and they should become thoroughly familiar 
with this equipment so as to operate it correctly and 
make minor adjustments and repairs. 

Included in the training programs, in addition to 
oilers, should be operating foremen and their super- 
visors. They should be thoroughly instructed as to the 
production benefits to be realized from regular and ade- 
quate lubrication to operating equipment; this would 
be of major interest to them in the form of peak oper- 
ating efficiency of the machines, considerably less 
downtime and uninterrupted production schedules. 

Robert A. Kraus: During the war years, we had quite 
a problem with oilers—here one month, gone the next. 
That problem has now ended to a considerable extent 
and we can now profitably train men with a greater 
feeling of confidence that they will be with us for an 
extended period of time. 

Experience has shown that in practically all cases 
this employment period is sufficient to warrant that ex- 
penditures be made to adequately train these person- 
nel. The return, of course, is obvious. Your oiler is far 
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more valuable than his apparent position in the main- 
tenance force. He is the one man in this force whose 
procedure requires him to visit each piece of equipment 
on a regular schedule. If this man is properly trained, 
he can catch potential breakdowns while they are still 
small repair jobs, thus saving mill delay time as well as 
unnecessary secondary damage expense. We hope that 
our millwrights make similar inspections but again ex- 
perience has shown that other activities frequently 
take precedence and the inspection is omitted. 

The training program has considerable value in ex- 
tracting the full worth out of automatic lubrication 
systems. As long as a lubrication system functions cor- 
rectly, the system is a valuable asset, but if the system 
becomes inoperative or is damaged, the unit will revert 
to a liability because seldom does the personnel con- 
cerned with maintenance make an effort to hand- 
lubricate machinery to which an automatic system is 
attached. Prompt attention to the lubrication system 
will, of course, rectify the difficulty and it is in this 
direction that the educational program is directed. 

Formerly few people in the maintenance force were 
sufficiently familiar with system repairs to do an ade- 
quate job of diagnosing and repairing the difficulty, but 
with adequate training these conditions can be reme- 
died. 

I would like to know for what period of time this pro- 
gram has been going on, and if results are already ap- 
parent in, say, reduced maintenance costs? Secondly. 
whose function was it to prepare the manual that was 
mentioned in the paper? 

F. C. Schoen: I would, however, be interested in Mr. 
Schuck’s comments on lubrication organization. Where 
does the lubrication engineer fit into the picture in the 
average plant? Are the oilers going to come under the 
lubrication engineer or are they going to come under 
the division maintenance foreman? If they do come 
under the latter, are we working under a divided respon- 
sibility that is going to get us into trouble? 

In line with that same thing, the lubrication engineer 
is usually responsible over several divisions of the plant. 
I have a feeling that his standing should be, at least, on 
a par with any of the maintenance superintendents, so 
that he will have a chance to get better cooperation. I 
would like to have your comments on that. 

Donald E. Whitehead: In observing lubrication prac- 
tices in many steel plants it will be found that the 
“oiler,” as we have known him, still functions in the 
older mill units wielding his long spouted oil can. How- 
ever, in the modern mills where continuous automatic 
luprication systems and devices prevail, millwrights 
and machinists frequently function as lubrication at- 
tendants. In addition, mill cranes are lubricated by 
crane operators, pumping station equipment by pump 
operators, ete. In this manner, an upgrading of the 
oilers job has taken place and among these ranks job 
turnover occurs at a reduced rate. 

In the very large steel works it may be more practical 
and advantageous to direct specialized lubrication 
training than to attempt a general lubrication training 
program. Many of these works have regular job train- 
ing programs in process where lubrication becomes an 
important chapter in the job training program. This 
training is supplemented by the perpetual efforts of an 
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assistant lubrication engineer or lubrication super- 
visor, directed toward coaching and demonstrating 
lubrication to the man on his job where demonstra- 
tions and discussions are most effective in creating per- 
sonal interest and in encouraging the worker. 

In a large steel works the training cost for instruct- 
ors’ time will be less, as well as lost job time on the 
workers part, when the specialized and individual 
training method is applied. 

Mr. Schuck discussed coding of lubricant containers 
in his paper. Barrel head coding can be helpful in prop- 
erly identifying lubricants by mill personnel provided 
the coding is held in simple form; otherwise I have 
found such coding to be more complicated than brand 
names. If a practical descriptive coding such as calling 
cup grease as cup grease is used, the cost in effort and 
time required to continually identify the coding system 
will be negligible. A self-explanatory coding system is 
readily assimilated. 

W. M. Schuck: Mr. Douglass asked how to evaluate 
the ability of the trainee, I cannot say. We have, in one 
of our divisions, a small group of especially trained men 
who do nothing but lubrication work. The entire lubri- 
cation responsibility for that division is within their 
hands. In this plant we make it a practice to work two- 
man teams. New men coming into this department are 
placed with an older trained man for a minimum of 
three months. To a large degree the decision as to 
whether a new man will stay in that particular section 
or not depends upon the older man’s evaluation at the 
end of the three-month indoctrination period. He is 
either capable of doing independent lubrication work 
or he is not; that is as far as we have gone along this line. 


In answer to Mr. Kraus’ question as to how long we 
have had a training program—a little over two years. 
This training has been accomplished in all the divisions 
under the supervision of the lubrication advisor within 
that division. The initial program was inaugurated by 
my predecessor. He trained all of the lubrication ad- 
visors who had been selected by the various divisions 
in an initial training course. That course was naturally 
much more intensified than the training we are pre- 
sently giving in the divisions. 


Whose function was it to prepare the manual? That 
was the chief lubrication engineer’s task, my predeces- 
sor. In my opinion, he did an excellent job. The manual 
has been changed somewhat to meet the different con- 
ditions, as we found them to exist, under the actual 
training program. 


In answer to Mr. Schoen’s question as to where the 
lubrication engineer belongs in the plant personnel 
picture; in our particular case that is still under advise- 
ment. However, in my opinion, he very definitely be- 
longs in the maintenance organization. He should rank 
somewhere in the range of a general foreman, under the 
superintendent of maintenance, and acting in the ca- 
pacity of a staff man for the maintenance superin- 
tendent. We have a lubrication advisor in each division 
placed within the maintenance organization in this 
manner. In this capacity he also acts as liasion between 
the maintenance department and the engineering 
group. 


So far as the need for coding is concerned, it is more 
to inhibit the feeling for old lubricants rather than 
against new ones. 








One Idea - « « can help your plant save thousands of 


dollars in operating and maintenance costs. 


Regular Visitors « «« say they get many ideas 


from visits to the IRON AND STEEL EXPOSITION. 


You . « « will have an opportunity to attend the IRON 
AND STEEL EXPOSITION and get many ideas. 


1950 IRON AND STEEL EXPOSITION 


September 26, 27, 28, 29 


Cleveland Public Auditorium 
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. Operators and engineers in 
the steel industry will find it 
worthwhile to attend the An- 
nual Spring Conference of the 
Association of Iron and Steel 
Engineers. This meeting fea- 
tures papers covering some 
important technical develop- 
ments in the steel industry, and 
specifically emphasizes prac- 
tices in such basic items of 
steel production as blooming 
mills, rod mills, blast furnaces 
and annealing furnaces. The 
steady, although perhaps not 
spectacular, developments in 
these fields offer appreciable 
possibilities for production 





oo 





economies. 

We hope that you will be 
able to attend and take advan- 
tage of this meeting. 


A. 8. GLOSSBRENNER 
President, AISE 

































MONDAY, APRIL 3, 1950 M! 
9:00 a.m. — Registration — Mezzanine Floor, Tutwiler Hotel 


9:15 a.m. — Rolling Mill Session — Terrace’ Room 


Co-Chairmen: 
Charles P. Hammond J. W. Johnson 
Rotary Electric Steel Co. Tennessee Coal, lron and Railroad Co. 


1, “Billet Size Ingot Practice” 
Roy W. Scholl, Assistant to the Executive Vice President 
Connors Steel Co. 


2. “Modern Blooming Mill Practices” 
D. W. Lloyd, General Superintendent 
Brier Hill Works 
Youngstown Sheet and Tube Co. 





3. “Manufacture of Electric Fusion Welded Pipe” 
J. H. Middleton, Chief Metallurgist, Southern District 
Republic Steel Corp. 


9:15 a.m. — Technical Session — Colonial Room 


Co-Chairmen: 
E. A. Hawk Walter Nielsen 
Tennessee Coal, lron and Railroad Co. Sloss-Sheffield Steel and Iron Co. 


1. “Underground Coal Gasification at Gorgas” 
Milton H. Fies, Consulting Engineer 


2. “Technical Aspects of Northern and Southern Blast Furnace Practice” 
C. G. Hogberg, Assistant to Chairman of Blast Furnace Committee 
United States Steel Corp. of Delaware 





D. W. LLOYD 


J. H. MIDDLETON 3. “Some Aspects of Annealing Atmospheres Used in the United States 
for Tinplate Strip” RAL 
James R. Trimble, Assistant Manager 
Department of Metallurgy, Inspection and Research 

and 
J. Ernest Hill, Metallurgical Engineer, Sheet and Tin Mills 
Tennessee Coal, lron and Railroad Co. 








1:30 p.m. — Buses leave the Tutwiler Hotel for Inspection Trip to Connors Steel Co. 





7:00 p.m. — Dinner — Terrace Room 


Speaker: Clayton Rand, Gulfport, Miss. 
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| MILTON H. FIES 


TUESDAY, APRIL 4, 1950 
9:00 a.m. — Rolling Mill Session — Terrace Room 


Co-Chairmen: 
J. N. Imel R. M. Lang 
Jones and Laughlin Steel Corp. Atlantic Steel Co. 


1. “Recent Developments in Blooming, Bar and Billet Mills’ 
A. F. Eisel, Chief Roll Designer 
United Engineering and Foundry Co. 


2. “Roller Guides” 
Clark Lambert, Superintendent of Merchant Mills, Campbell Works 
Youngstown Sheet and Tube Co. 


3. “19-Stand Rod Mill of Keystone Steel and Wire Co.” 
Wm. Herman, Superintendent, Rolling Mills 
Keystone Steel & Wire Co. 





9:00 a.m. — Technical Session — Colonial Room 


Co-Chairme CLARK LAMBER 
-Chairmen: 


Eric Anderson Alex Henry 
Bethlehem Steel Co. Tennessee Coal, lron and Railroad Co. 
1. “The Blooming Mill — Steel Industry's lron Horse” 


Ralph H. Wright, Steel Mill and Metal Working Section 
Westinghouse Electric Corp. 


2. “Developments in the Design of D-C Motors and Generators for Rolling Mills” 
B. H. Caldwell, Jr., Section Engineer, Large D-c Motors and Generators 
General Electric Co. 


3. “Continuous Cascade Pickling” 
W. H. Stuck, Metallurgical Investigator 
Jones and Laughlin Steel Corp. 
and 
J. H. Abrams, Technical Representative 
American Chemical Paint Co. 


1:00 p.m. — Buses leave the Tutwiler Hotel for Inspection Trip to strip mills, and tin mill at 
Fairfield Works, Tennessee Coal, Iron and Railroad Co. 





WM. HERMAN 





RALPH H. WRIGHT B. H. CALDWELL, JR. W. H. STUCK J. H. ABRAMS 











Turspection “(ripe 


CONNORS STEEL CO. ; 


BIRMINGHAM, ALABAMA 


MONDAY, APRIL 3, 1950 | 


1:30 P. M. 


Buses leave the Tutwiler Hotel for an inspection trip to the Connors Steel Co. 


This plant features a number of unusual practices which will be of particular interest to | 
rolling mill men. 


TENNESSEE COAL, [IRON AND RAILROAD CO. 


FAIRFIELD WORKS 


FAIRFIELD, ALABAMA 


TUESDAY, APRIL 4, 1950 


1:00 P. M. 


Buses leave Tutwiler Hotel for Inspection Trip through the strip and tin mill at the Fairfield 
Works of the Tennessee Coal, Iron and Railroad Co. 


This plant has incorporated many new developments in equipment which has been installed 
since the war and in modernization of their older equipment. These changes are of interest to the 
industry. 


Special Tuspection “/ripes 


Arrangements have been made by which special trips may be made to a number of plants in 
the Birmingham area. Some of these trips undoubtedly will be of interest to the operators attend- 
ing the Spring Conference. Among the plants who have indicated their willingness to have visitors 
are the Atlantic Steel Co., Atlanta, Ga.; Woodward Iron Co., Woodward, Ala.; and the American 
Cast Iron Pipe Co., Birmingham, Ala. Arrangements for these trips and perhaps others can be 
made for April Sth or 6th. For further details check in at the registration desk. 





Ae een a oe Camb 





ABSTRACTS OF TECHNICAL PAPERS 


FOR 


AAuuual Spring Coufereuce 
April 3-4, 1950 


Ccrmingham, Alabama 


BILLET SIZE INGOT PRACTICE 


By ROY W. SCHOLL 
Assistant to the Executive Vice President 
Connors Steel Co. 


Birmingham, Ala. 


A THE manufacture of steel products from billet-size 
ingots attained increased importance during World 
War IT due to the heavy demand on the steel industry 
as a whole. Steel making practice, which employs the 
use of small size ingots, is rather unique and lends it- 
self well to small tonnage heats. In most cases the small 
billet-size ingot is rolled from the initial heating to the 
finished product without intermediate breakdown or 
rerolling. 

Connors Steel Co. introduced the billet-size ingot 
practice in 1939. Its steel producing facilities consist of 
two electric furnaces, one having a rated capacity of 
three net tons per hour and the other having a rated 
capacity of 4%% tons per hour. These furnaces are 
charged with approximately 7 and 12-ton heats, respec- 
tively. Both single and double slag basic practice is 
employed and the particular size ingot that is to be 
used is determined by the type of finished product that 
is to be produced. The electric furnaces are top charged 
with scrap so selected as to control the composition of 
the meltdown for efficient time cycle of refining. The 
charge melts down rapidly at the beginning and when 
the electrodes are bored through the scrap, the elec- 
trodes are then raised and the roof is lifted and the pre- 
pared scrap for this particular use is charged into the 
holes left by the electrodes. This protects the bottom 
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of the furnace. The roof is then swung into place and 
the melting proceeds. 

The pouring of the billet-size ingot is performed in 
the conventional manner with some slight deviation 
from large ingot practice, such deviations being the 
elimination of the pouring platform and the insertion of 
hooks or pins into the top of the ingot to facilitate sub- 
sequent stripping. Hot tops are frequently used. The 
technique in handling the ingots poured with the hot 
top is rapidly becoming more proficient. The ingots are 
stripped from the ingot molds by inserting hooks under 
the pins, which were inserted into the metal during the 
teeming operation and the ingots are stripped nine at a 
time. The ingots are then carefully placed upon racks 
and properly tagged with metal tags and taken to the 
ingot storage vard. 

The billet-size ingots are heated for direct rolling to 
the finished product in a continuous reheating furnace, 
which is either gas or oil-fired. The soaked billet-size 
ingots are rolled to the finished product on a nine-stand 
continuous mill having two auxiliary looping stands. 
When rolling strip the ingot is reduced in the first four 
passes in the roughing stands, the top end is then auto 
matically cropped after leaving the fourth stand, and 
the bar is mechanically conveyed back to the No. 1 
stand, re-entered and given four additional passes before 
it is conveyed to the next four continuous stands of the 
strand mill. After the four passes in the strand mill, the 
bar continues through the two looping strands then on 
to a coiling table to be coiled into a single strip coil. 

When rolling bars, flats, angles or other merchant 
sections on the continuous mill, either the single or the 
double breakdown system is employed in the roughing 
mill, depending upon the size of finished product, which 
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in turn determines the size of the billet-size ingot that 
is to be used. On occasions bars are mechanically con- 
veyed from the continuous roughing mill to a four- 
stand looping mill which is located in an adjacent 
building which runs parallel to the continuous mill 
building. These operations are performed without in- 
termediate breakdown and subsequent rolling. 

Single strip coils are produced in sizes ranging from 
‘+, in. x 20 gage to 2 ft 4 in. x 16 gage, B.W.G. This ma- 
terial is used for various purposes such as box strapping, 
cotton ties, beaded hoop, cooperage hoop, cold formed 
angles and channels, tobacco hogshead hoop, metal fur- 
niture, electrical outlet boxes and many others. 

The merchant sizes range from 14 in. to 1°4 in. rounds 
and squares both plain and deformed. Small angles 
from °4 in. x 94 in. x 7%, in. to 2 in. x 2 in. x 4 in., flats 
from “4 in. x 12 gage to 4 in. x 14 in. and the general run 
of other small merchant shapes. 

This particular type operation lends itself very 
favorably to a flexible production of products consis- 
tent with maximum and minimum capacities of the 
rolling mill equipment without the necessary blooming 
or breakdown operation as is the case when large steel 
making units are employed. 


MANUFACTURE OF ELECTRIC 
FUSION WELDED PIPE 


By J. H. MIDDLETON 

Chief Metallurgist, Southern District 
Republic Steel Corp. 

Gadsden, Ala. 


A THE Republic Steel Corp. has built a mill at Gads- 
den, Ala., to manufacture expanded steel pipe by the 
electric fusion, submerged-are welding process. The 
mill was designed to make pipe with outside diameters 
from 20 to 30 in., inclusive, and wall thickness from 14 
to +g in., inclusive. The pipe is used for transportation 
of natural gas, oil or water. The plates used are rolled 
in an adjacent mill. 

The process is basically the same for all wall thick- 
nesses and diameters, and is divided into three groups 
of operations. These three groups are: (1) plate pre- 
paration and forming, (2) seam welding, and (3) siz- 
ing and finishing. 

The first group of operations machine and shear the 
plates to predetermined sizes, depending on the size of 
pipe to be made. The plates are also edge formed 
and rolled into the cylinders to be welded into pipe. 

The second group of operations weld the pipe both 
outside and inside. The welding is done by the sub- 
merged-are process and uses twin arcs, one direct cur- 
rent and one alternating current at approximate speeds 
of 45 in. per min. 

In the third group of operations the pipe is sized and 
finished on the ends for field welding. The ends of each 
pipe are mechanically expanded to size and then the 
pipe is hydraulically expanded approximately 114 per 
cent in fixed diameter dies. The hydrostatic pressure 
test specified is made on the hydraulic expanding ma- 
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chine after the pipe has been expanded. After this oper- 
ation, both ends are faced and beveled at the same time. 
The pipe is inspected inside and outside, then weighed 
and delivered to storage and shipping skids. The pipe 
can be loaded on railroad cars or on trucks. 

The specifications require physicals of 52,000 psi 
yield strength, 65,000 psi ultimate tensile, and 22 per 
cent elongation as minimum values. Approximately 80 
per cent of the final physicals are obtained in the plate, 
and the other 20 per cent comes from the rolling and 
expanding of the pipe to final size. 


MODERN BLOOMING MILL PRACTICES 


By D. W. LLOYD 

General Superintendent 

Brier Hill Works 

Youngstown Sheet and Tube Co. 
Youngstown, Ohio 


A THIS paper presents some of the surface defects 
encountered in semi-finished steel blooms, slabs, and 
rounds. The sources of these defects are divided into 
four groups: (1) open hearth, (2) soaking pits, (3) 
rolling mill and (4) conditioning yard. The character- 
istic appearance of the various defects is illustrated 
and the mechanics of their formation indicated. 

Open hearth defects are attributed to sulphur con- 
tent, pouring pit practice, and deoxidation practice. 
Soaking pits are responsible for burning, over-heating, 
under-heating, uneven-heating and thermal shock. In 
the rolling mill there are laps, scratches, over-fill, under- 
fill, and other defects of a mechanical nature. Poor con- 
ditioning by scarfing or chipping results in laps, seams 
or slivers in subsequent rolling operations. 

The occurrence of some of these defects can be con- 
trolled by close supervision, but a great many are re- 
duced only at the expense of operating costs. 


TECHNICAL ASPECTS OF NORTHERN AND 
SOUTHERN BLAST FURNACE PRACTICE 


By C. G. HOGBERG 

Assistant to Chairman of Blast Furnace Committee 
United States Steel Corp. of Delaware 
Pittsburgh, Pa. 


A THE principal differences in blast furnace practice 
between the north and the south are largely brought 
about by a major difference in the analysis of iron ore. 
A typical Mesabi ore will analyze approximately 50 
per cent natural iron, compared with about 36 per cent 
natural iron for ores mined in Red Mountain in the 
Birmingham district. The fact that the Birmingham 
ores contain fairly large amounts of lime in combina- 
tion with acid gangue does not justify a comparison on 
the basis of iron content alone. However, despite the 
lime content, blast furnace practice in the Birmingham 
district is characterized by slag volume in excess of 
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2000 Ib per ton of iron, compared with 800 to 1200 Ib 
in the north. 

The high slag burden in Birmingham practice has a 
marked influence on thermal requirements, and natur- 
ally increases the coke consumption rate. This increase 
in fuel rate appears to be equivalent to more than 50 Ib 
of carbon per 100 Ib of slag. Because of the higher fuel 
requirement, higher blast rates are necessary for satis- 
factory iron production performance. These higher 
blast rates are made possible by sizing the ores through 
screening and agglomerating the fines. To compensate 
in part for the higher blast rates and higher fuel require- 
ment in the south, the furnaces must be provided with 
more generous proportions of working volume relative 
to hearth area than is required for furnaces in the north. 

The paper contains a detailed analysis of the chemi- 
cal and thermal phases of blast furnace practice on a 
large furnace in the south compared with similar data 
for large northern furnaces utilizing both sized and un- 
sized Mesabi ores. Some observations are made on 
stock descent in both districts as well as on the effect 
of relatively coarse ore burdens on lining erosion above 
the mantle. 


SOME ASPECTS OF ANNEALING 
ATMOSPHERES USED IN THE UNITED 
STATES FOR TIN PLATE STRIP 


By JAMES R. TRIMBLE 
Assistant Manager 
Department of Metallurgy, Inspection and Research 
and 
J. ERNEST HILL 
Metallurgical Engineér, Sheet and Tin Mills 
Tennessee Coal, lron and Railroad Co. 


Birmingham, Ala. 


A WITH the introduction of cold reduced strip for the 
production of tin plate, controlled atmospheres for use 
in annealing became a necessity. The approximate 
chronology of the use of the protective atmospheres in 
annealing tin plate in the last two decades is repre- 
sented by fuel gases, deox (DX) gas, lean (NX) gas, 
nitrogen-hydrogen (NH) gas. One of the requirements 
of the gas is the production of bright, clean strip after 
annealing. All of the above prepared gases may be pro- 
duced from partial combination of fuel gases. The NX 
gas has the water vapor and CO. removed after com- 
bustion. The NH gas produced from fuel gas has the 
water vapor, CO. and CO removed after combustion. 
NH gas may also be prepared by adding H. or cracked 
ammonia to nitrogen gas of acceptable purity from an 
oxygen plant. 

The gas reactions during the heating and cooling 
cycle have long been recognized, however, the full 
effect of these reactions on the corrosion resistance of 
the tin plate as measured by pack life is in a state of 
current investigation. Tests to date indicate that tin 
plate annealed in the presence of those gases which 
support a strong water gas reaction, such as DX during 
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annealing, suffer a decrease in corrosion resistance, par- 
ticularly on the edges of the strip. This in general has 
not been found to exist with the use of NX gas and 
apparently has been completely eliminated with the 
use of NH gas. Certain work is being done toward the 
development of a rapid test for the determination of 
the corrosion resistance value of tin plate, and the cor- 
relation of this test with the actual pack test values. 


RECENT DEVELOPMENTS IN 
BLOOMING, BAR AND BILLET MILLS 


By A. F. EISEL 

Chief Roll Designer 

United Engineering and Foundry Co. 
Pittsburgh, Pa. 


A THIS paper describes in detail the new installation 
recently placed into operation at the Lorain works of 
the National Tube Co. These mills are identified as the 
No. 4 blooming, bar and billet mills, designed to operate 
as a coordinated production unit and occupying a single 
modern building. The various units consist of one 46 in. 
x 100 in., 2-high, reversing blooming mill followed by a 
38 in. x 96 in., 2-high reversing bar mill, either or both 
mills delivering blooms or slabs to a six-stand contin- 
uous mill, followed by a final four-stand continuous 
mill. These units roll semi-finished steel such as blooms, 
billets, tube rounds and skelp slabs for further proces- 
sing into finished products of the company. 

The description places particular emphasis on the 
six-stand and four-stand continuous mills which the 
writer believes to be an outstanding development in 
rolling mill operations. Illustrations are given of the 
entire layout indicating the flow of material from ingot 
to storage, and of the six-stand and four-stand mills 
showing method of rolling along with several outstand- 
ing features. 

Built for high production with quality and flexibility 
for diversification of semi-finished products, these mills 
are an outstanding improvement and addition to our 
country’s steel producing facilities. 


DEVELOPMENTS IN THE DESIGN OF 
D-C MOTORS AND GENERATORS 
FOR ROLLING MILLS 


By B. H. CALDWELL, JR. 

Section Engineer, Large D-c Motors and Generators 
General Electric Co. 

Schenectady, N. Y. 


A PHENOMENAL advances in steel rolling tech- 
niques have been made during the past decade. De- 
livery speeds for tandem, cold strip mills have been 
greatly increased from some 3800 fpm to 6200 fpm. Rod 
and tube mills have been greatly improved to increase 
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production, to improve quality of product, and to re- 
duce scrap. Extended use has been made of electric 
drive for fast reversing mills for rolling blooms, slabs, 
and plates both for new mills and for replacement of 
steam engine drives. 

These advances have presented a challenge to the 
designer of d-c motors and generators. In order not 
only to meet this challenge but also to anticipate and 
be prepared to meet future requirements, many im- 
portant developments have been made in the design 
of such equipment. As an illustration of the scope of 
this work some of the more important contributions 
will be described. 

Rod and tube mill motors—Reference is made to 
earlier papers on the subject of “Impact Speed Drop” 
and its influence on the operation of these mills. Range 
of values of impact speed drop for normal and special 
designs is given and discussed. Performance data for a 
typical installation is presented. 

Tandem cold strip mills—Design problems encount- 
ered in matching motor characteristics for the various 
stands of this type mill are described. Reference is 
made to the importance of transient characteristics. 
Where individual generators are used, the special prob- 
lems in matching characteristics are analyzed. 

Fast acceleration and deceleration of motors—More 
emphasis is being placed on the ability to accelerate or 
decelerate motors rapidly. Basic mechanical as well as 
electrical considerations introduce limits. These are 
described and evaluated. 

Fast reversing applications—Discussion is directed 
primarily to problems relating to the “twin drive.” 
Mechanical features are included, such as interchange- 
able rotors, bearing and pedestal construction, and 
treatment of joints between coupling-shaft, rotor 
punchings-spider, etc. Electrical features are discussed, 
as factors determining insulation life, commutation 
performance, and reversal time. 

Short circuits—Reference is given to important con- 
tributions on this subject which have been recently 
published and to further work now in progress. This 
information is an important contribution, and should 
prove useful as a guide in providing proper protection 
for d-c machines. 


CONTINUOUS CASCADE PICKLING 


By W. H. STUCK, 
Metallurgical Investigator 
Jones and Laughlin Steel Corp. 
Aliquippa, Pa. 

and 

J. H. ABRAMS 


Technical Representative 
American Chemical Paint Co. 
Ambler, Pa. 


A THIS paper describes the new Jones & Laughlin 
Steel Corp. 42-in. continuous strip pickler, located at 
their Aliquippa works. The description of this pickler, 
one of the most modern now in operation, includes 
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descriptive details of the essential parts of the follow- 
ing units which comprise the line: 

1. Processor. 

2. Electric flash welder and trimmer. 

3. Looping pit. 

4. Pickling tanks. 

5. Dryer. 

6. Trimmer and upcoiler. 

The description is supplemented by photographs of 
some of the more interesting units. 

The paper also discusses, in some detail, Jones and 
Laughlin’s experience with cascade pickling. The 
unique proportioning equipment used for controlling 
the continuous addition of acid and water is described. 
Jones and Laughlin’s method for continuously adding 
measured amounts of inhibitor to the pickling solution 
is presented. 


ROLLER GUIDES 


By CLARK LAMBERT 

Superintendent of Merchant Mills, Campbell Works 
Youngstown Sheet and Tube Co. 

Youngstown, Ohio 


A MAN’S progress in acquiring the knowledge con- 
sidered to be basic in our civilization is chronicled by 
events such as the discovery of the art of working 
metals and the invention of the wheel. The wheel, ap- 
plied as a mechanical element to machines, was known 
in ancient civilizations. In historical literature it is re- 
ferred to as a criteria used by archeologists for deter- 
mining the level of civilization of a people. The concept 
of devices which we call rollers is an ancient one. A 
roller can be considered a higher development of the 
primitive wheel to the extent of qualitative refinements. 

With respect to modern day industrial equipment. 
the probability of a novel application of rollers would 
seem remote. Nevertheless, the development of the use 
of rollers in guide equipment has been comparatively 
recent. The reason for this is not entirely due to the fact 
that human ingenuity lagged. Rather, the successful 
development of this production tool required materials 
that would insure a reasonable life under the destruc- 
tive action of heat, pressure, scale and water. The ad- 
vent of hard cast alloys, carbides, tool steels, water 
lubricated phenolic bearings, low cost high efficiency 
ball and roller bearings and superior metallic bearings 
has made the application of rollers to rolling mill guides 
feasible in many cases. 

The substitution of roller twist guides for friction 
guides has alleviated serious surface quality difficulties; 
particularly in the case of special requirement steels. 
When bars, comparatively large in cross section, are 
to be twisted in short distances, for example, in a bar 
mill continuous roughing train, the turning couple may 
be too large for a friction twist guide to produce with- 
out heavy shearing. Roller guides are the answer, 
wherever a high torque twist, free of shearing, is de- 
manded. Surface defects on finished material traced to 
heavy guide shearing has been encountered by almost 
all merchant mill operators. 
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By rolling rounds with roller entry guides, it is pos- 
sible to hold size to close tolerances because of a precise 
guide set-up. This precision, however, must extend to 
the setting of the rest bar and the rolls. The rest bar 
must be level, the rolls plumb and passes alined, other- 
wise difficulty may be encountered in holding size for 
an extended period. Roller bearing outboard thrust 
bearings are a valuable adjunct, and make a perfect 
teammate for roller guides. Under these conditions, the 
dimensions of a round should not vary from the effects 
of leaning ovals or crossed rolls. 

Although many of the ideas and improvements per- 
taining to guides originate among mill personnel, the 
development of these ideas must be worked out on a 
drawing board. The guide designer takes it upon him- 
self to correlate suggestions and requirements to the 
physical dimensions and conditions of the mill. 

In reviewing the situation with respect to materials, 
it must be admitted that it is difficult to specify the 
correct material in the first place in every case. Many 
times exploratory trials must be made. The best per- 
forming material is not always used. For instance, our 
preference is cast steel for twister housings because of 
the inherent rigidity and freedom from warp. Neverthe- 
less, we use welded fabricated steel construction in 
most instances because of the savings in patterns and 
the availability of flat rolled steel. The maintenance 
cost of this construction has not been too high. 

The writer is well aware that other organizations 
have developed successful practices with regard to roller 
guides which could richly supplement thoughts in this 
paper. He has drawn on his own experience for much 
of the material. Conditions on other mills may require 
practices at variance with ideas expressed. Without 
doubt, there is much to be said and done on this subject. 


19-STAND ROD MILL OF 
KEYSTONE STEEL AND WIRE CO. 


By WM. HERMAN 
Superintendent, Rolling Mills 
Keystone Steel & Wire Co. 


Peoria, Ill. 


A IT is common practice to three strand a mill to in- 
crease the tonnage. When this is done, there are three 
strands in the mill from the first stand to the last. The 
Keystone Steel and Wire Co. has developed a method 
whereby a three strand average is maintained with a 
two-strand rougher and the use of four passes in the in- 
termediate and finishing mills. This mill is a 19-stand 
mill with two loops. The 9-stand rougher is_ two- 
stranded, while the last 10 stands have 2, 3 or 4 bars in 
the mill, thus averaging 3 bars continually. This is ac- 
complished by the use of long loops and a switching 
device at stand No. 7. This method has a certain 
amount of flexibility which makes it possible to increase 
the number of strands to something over a 3-bar aver- 
age. A maximum of 314% bars can be obtained with the 
use of four passes and four reels. Anything over 31 
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bars would require the use of six passes and six reels. 

There is a definite relationship between rougher 
speed, loop length, and billet weight. The greater the 
weight, the slower the speed and conversely the less the 
weight, the higher the speed to maintain a given loop 
length. The tonnage is directly proportional to the 
speed of the rougher; therefore, it would be desirable to 
operate the rougher at the highest possible speed to ob- 
tain the maximum output, however, the weight of the 
billet must be considered also. 

In making a layout of this kind, there is a choice be- 
tween using small billets for the maximum output or 
sacrificing some tonnage to use a larger billet. The de- 
velopment and operation of this method is described 
and explained in detail. 


THE BLOOMING MILL — 
STEEL INDUSTRY’S IRON HORSE 


By R. H. WRIGHT 


Industry Engineering Department 


Westinghouse Electric Corp. 
Pittsburgh, Pa. 


A THE blooming mill has always been the iron work- 
horse of the steel industry. It has never been noted for 
high delivery speeds, yet it has continued to meet all 
the demands of an increasing number of high speed 
finishing mills of all types. When it is considered that 
most of the steel that is rolled still passes through the 
blooming mill and that about 85 per cent of the exist- 
ing installations are over twenty years old, the record 
of the blooming mill seems remarkable. 

The rising tonnage capacity of these installations 
has been brought about by constant improvements in 
ingot heating equipment and mill equipment, and by 
major improvements in electrical equipment for main 
drives and auxiliaries. In the early days of the electri- 
fication of the industry, no one had a full conception of 
the tonnage possibilities of a particular installation. 
Likewise the capacity of the available electrical equip- 
ment was quite limited. Through gradual increases in 
motor capacities and a better understanding of their 
application, the present tonnages have been obtained. 

Increased capacity of the main drive equipment has 
been obtained without increasing the physical size of 
the parts. This has made it possible for many of the old 
drives to be rebuilt for materially greater capacity with 
no changes in the foundations. New control for the main 
drives and new adjustable voltage auxiliaries have also 
been beneficial in a number of cases. The output of 
many of the older electrically driven mills could be im- 
proved by such means, and the electrification of many 
of the remaining steam drives would reduce operating 
costs as well as increase the output. 

The present tendency for new installations is to de- 
sign for specialized work and to use more power, with 
twin-motor drive for the main rolls and adjustable volt- 
age for the auxiliaries. 
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CHECKER BRICK DESIGN, CONSTRUCTION 
AND USE 


By JAY J. SEAVER 
Jay J. Seaver Engineers 


Chicago, Ill. 


.... experience with checker work in 
blast furnace stoves would indicate that 
open hearth checker brick should not be 








thicker than 2\44in..... 


A CHECKER brick, which derive their name from 
the pattern in which they were laid, were first used in 
regenerators as a medium to recover sensible heat of 
the waste gases from fuels by William Siemans in about 
1861. Regenerators, which are chambers of brickwork 
filled with brick to form checkers, are made in many 
designs, shapes, and sizes. Those for the glass plant and 
open hearth are usually rectangular in shape and vary 
in size according to the judgment of the designer and 
operator, generally with the greatest dimension hori- 
zontal. The chambers for these regenerators are usually 
formed by brick walls with sprung arch roofs. These 
walls are securely tied together by heavy eve beams or 
channels, serving as buckstays and binding, connect- 
ing the top and bottom. 

The regenerators, which serve to heat the air for the 
blast furnace, are commonly known as stoves, and con- 
sist of brick walled cylinders, enclosing a combustion 
chamber and set of regenerative flues, all encased in an 
airtight steel shell with a flat bottom and dome shaped 
top. The stoves are from 20-25 ft in diam, with a height 
of four to five times their diameter. 

The earliest regenerators were used on steam engines 
and soon thereafter were applied in consecutive order 
to glass furnaces for making glass, open hearths for 
making steel, and blast furnaces for heating the air. 

Checker brick for regenerators have many require- 
ments to meet. They must be refractory enough to 
stand the highest temperatures, must be resistant to 
the chemical action of the dust and solids that are car- 
ried in the hot gases, must not be affected by sudden 
changes of temperature, must be able to absorb and 
release heat, must have physical strength, must have 
load bearing capacity without distortion at working 
temperatures, must have a low coefficient of expansion, 
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and must have a large exposed volume with high heat- 
inz surface per cu ft of checker volume. 

Some of the fundamental design characteristics of a 
good checker brick are that they must be simple, stable 
shapes with the center of gravity on or below the center, 
with the longest dimension horizontal, rather than in a 
vertical position, when laid in place. The brick should 
have a simple positive lock, so that they are tied to- 
gether into a complete unit, without being dependent 
on the outside walls to keep the locks in mesh. They 
must be of such a design that they are not materially 
affected by expansion or contraction of the brick. 

The brick should be designed to permit cross ventila- 
tion, or equalization of pressure between the various 
checker flues, so as to work the whole checker area and 


Figure 1 — Cross vents in checker brick allow better cir- 
culation. 
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protect the regenerator against loss of a complete 
checker flue. If a brick bat, or plug, should stop up a 
flue, these side openings would allow the products of 
combustion to bypass to the four adjacent flues around 
the plug and go back into the original flue again, there- 
by losing only the plugged up portion. The bypasses 
should be arranged in a staggered pattern, so as to cause 
a zigzag motion and turbulence of the gases. 

It is important that the checker brick should be 
stable, with its longest dimension in a horizontal posi- 
tion. If the checker brick is a long slim one, with its long 
dimension laid up in a vertical position, it has a com- 
paratively small base, and the brick has to be inclined 
only a small amount, before the center of gravity is off 
the middle third of the base, then it tends to lie down 
in a horizontal position. This is most noticeable in hot 
blast stoves. Even checker brick which are nearly 
square or rectangular in shape, and not properly locked, 
are subject to spiraling, twisting and shifting. 

This condition of twisting and shifting has caused, 
and is still causing, many failures of checker systems. 
As a temporary remedy, to correct these failures in 
stoves, several feet of the existing checkers have been 
removed and replaced with large rectangular brick laid 
in a basket weave pattern, with a sacrifice of heating 
surface for structural strength. In order to further cor- 
rect this condition, a simple improved basket weave 
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checker brick with locks and larger exposed volume and 
heating surface could be used. 

No explanation of the cause of this twisting and 
shifting has ever been advanced, but it is very evident 
from many observations made, especially of hot blast 
stoves, that it is caused by rotation of the earth. The 
earth north of the equator rotates in a counter-clock- 
wise direction, and south of the equator in a clockwise 
direction. Since our location happens to be north of 
the equator, it will be found that all the checker brick 
have rotated in a clockwise direction. This is due to the 
fact that the bottom of the regenerators, mostly stoves, 
are following the earth, while the top sections have a 
tendency to lag behind, and give the appearance of the 
brick rotating clockwise, similar to the spiraling water 
leaving the bath tub. Thus, the checker brick in a hot 
blast stove which have been in use, will be shrunk and 
twisted in a clockwise direction. There is no way to 
correct or guard against this condition, except to lock 
“ach brick, top and bottom, and not depend too much 
on the walls to hold the checkers in place. 

Several forms, shapes and sizes of checker brick have 
been designed and used in regenerators. One of the most 
common types of brick used, is one of rectangular 
shape, which is laid up in horizontal courses and is gen- 
erally called basket weave. The bricks are laid up in a 
wuy to form square flue openings, from top to bottom 
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of the regenerators, with solid walls in between each 
flue. The basket weave pattern has been tried, tested 
in service, and proven to be the best basic pattern for 
all regenerators over a period of years. 

Structurally, it has met all requirements, but the 
ratio of brick volume to heating surface is too high for 
maximum efficiency. In order to increase the heating 
surface per unit of checker volume, this brick has been 
changed by cutting off the upper corners, to form by- 
passes, and placing a hole in the middle. This change 
gives about 30 per cent more heating surface per unit 
of checker volume, and permits equalization of the 
gases over the entire checker area. Projections, or lugs, 
have been added to the bottom of each brick, which fit 
into the space from which the upper corners were re- 
moved, in the next lower course. This locks each brick, 
top and bottom, so that they cannot twist or shift. A 
double bevel has been added to the top surfaces from 
which the corners were removed, so that no flat hori- 
zontal surfaces are exposed for the accumulation of 
dirt. This type of brick is shown in Figure 1. 

Checker systems, especially those with solid wall 
chimney flues, have unbalanced heating areas. This is 
caused by deflection, throttling, and uneven distribu- 
tion of the gases entering through unequal heights of 
sprung arches above the top of the checkers, and un- 
equal draft from the chimney valves. Tests have shown 
that where gases come into open hearth regenerators 
at an abrupt angle, that the flues in direct line with the 
gas flow do more work than those out of the main path. 
Stoves, with one chimney valve, often show a deep im- 


Figure 3 — In this hot blast stove section, insulating brick 
are fitted in place between the shell and checker brick. 
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print on top of the checkers and a hard worked area in 
a line from the combustion chamber to the chimney 
valve. Whereas, stoves with two chimney valves, show 
a similar hard worked area, starting at the combustion 
chamber and fanning out into a V-shaped area above 
the two valves. 

The glass and open hearth regenerators can be im- 
proved by replacing the sprung arches with suspended 
arches. This will provide uniform cross-sectional area 
above the top checkers, permit space for additional 
checker volume, and will take the side thrust off the 
side walls. The unequal distribution of gases in stoves 
can be improved by the use of cross vent checker brick, 
which allows equal pressure in the checker flues, at any 
cross section. 

In the early design, most of the regenerative stoves 
were three or four pass, of the center combustion type, 
with checkers radiating to the outside ring wall. This 
arrangement gave radial checkers, with varying dimen- 
sions, and required many different special brick shapes. 

The design was changed and improved, until it be- 
came a two pass type, which is still used in many plants. 
The center combustion type stove was favored by 
operators from the standpoint that the hottest part of 
it was in the center and heat radiated from it was ab- 
sorbed by the surrounding checkers, without too much 
heat loss to the outside wall. The checkers were grad- 
ually changed from radial to square openings, which 
reduced the cost of special shapes and increased the 
heating surface. 

The side combustion stove design soon followed, but 
considerable development had to take place to make it 
a substantial structure. At first, the combustion arch 
on the checker side was too flat, and many of them split 
and buckled at the top, allowing the checkers to push 
over into the combustion chamber. 

The combustion chamber was gradually changed into 
a distorted ellipse, or circular shape, which are now 
standard designs. The original checkers were laid up in 
a basket weave pattern with 9-in. straight brick, giving 
9 x 9 in. openings and 414 in. thick walls, with the lower 
four-fifths of the checker brick made of second quality 
and the upper one-fifth of first quality material. The 
brick were laid flat and each course was continued and 
rough cut on the packing line, about 2 in. from the steel 
shell. 

The packing space was filled at each scaffold height, 
or every four feet, with dried bank clay. The clay would 
eventually settle down into the lower part of the pack- 
ing space and leave the upper section void. This often 
caused hot spots on the shell so that the shell had to be 
drilled and plastic clay pumped inside. 

In order to compensate for settlement of the pack- 
ing, the skew back brick were provided with a two in. 
square lug to hold them away from and keep them from 
forming a tight seal at the base of the dome. As the 
packing settled, additional clay packing was poured 
into the top manhole of the stove, between the brick 
and steel dome. This clay would trickle down and keep 
the space filled. 

Then another difficulty soon arose from the surplus 
packing at the base of the dome. This was excess com- 
pression of the clay, from expansion of the brick work. 
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Figure 4 — On the left is shown a deflector for conventional open hearth furnace, and on the right is shown a 
deflector for a new open hearth furnace. 


The expansion often placed such stress on the steel 
shells, that many of them were ruptured horizontally, 
and had to be provided with steel expansion joints. 

Rapid improvement of the entire stove design fol- 
lowed immediately. This included use of block and 
brick insulation of various thickness, as required in the 
different heat zones, smaller radius arches in the com- 
bustion chamber, a steel band to take the horizontal 
stress of the brick dome, metal columns, girders and 
grids for supporting the checker system, checker brick 
of first and super duty quality materials with thinner 
walls, and greater heating surface per cu ft of checker 
volume. 

Much of the stove development has come about 
with the use of better cleaned blast furnace gas, with 
improved stove efficiency. The old stoves used from 
35 to 50 per cent of the gas produced to heat the 
checkers to give air temperatures of 1000 F to 1100 F, 
with a chimney temperature of 700 F to 800 F. The 
same size stoves, with improved checkers and increased 
wind volume, are able to carry 1600 F straight line heat 
with a 350 F chimney temperature on a consumption 
of only 20 per cent of the gas produced, or stove effi- 
ciencies of 80 to 90 per cent are possible with present 
designs. 

The side combustion stove has now taken the lead 
for general use. It gives about 10 per cent more heating 
surface than the center type, with the shells and check- 
ers of the same size. 

Most checker brick shapes are best adapted for lay- 
ing in rectangular shape regenerators, but laying them 
in stoves with round ring and combustion walls is 
somewhat more difficult. Considerable discussion still 
continues as to the most practical way to connect the 
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back-up brick between the square checker brick and 
the round steel shells, without leaving small triangular 
pieces, which may fall out of place and cause a wedging 
action. 

When brick and block insulation came into use, the 
ring wall was changed from right angle alternated con 
tinuous brick courses, which were cut off near the shell, 
to a combination key brick course which abutted 
against the insulation on the outside, and came up near 
the outside corners of the checkers on the inside. If not, 
it changed the brick cutting line from near the shell to 
near the checkers. This design is shown on Figure 2. 
It is in general use today, but continues to give some 
trouble. 

The only improvement accomplished with the key 
ring wall course, is that it remains in place when the 
checker brick contracts, but it still allows the loose 
brick inside of it to fall out of place. 

A practical and simple design is shown on Figure 3. 
Here the back-up brick are all continued to near the 
shell, then insulating blocks, which are the same thick- 
ness and width as the back-up brick, are sawed and fit 
in place between the square ends of the brick and the 
shell. The insulating blocks can be cut more easily and 
accurately and at less cost than the fire clay brick, and 
give more resiliency to compensate for expansion and 
contraction of the brick. This also eliminates cutting 
of the fire brick. 

Checker brick for each set of regenerators should be 
limited to one shape, if possible. This will reduce manu- 
facturing and laying costs, and inventory storage space. 
Checker brick should not be oversize, as an accumula- 
tion in size of each brick not only gets the checkers out 
of alinement, but causes extensive cutting at the walls. 
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For each checker brick thickness, there is a definite 
size flue opening which gives maximum heating surface 
per unit of checker volume. If the flue is increased or 
decreased from this size, the heating surface will be 
decreased. 

Stove linings are often laid up with flat face sections 
imside the ring wall and on the back side of the com- 
bustion wall. These flat walls vary in number from four 
to eight, or more, according to the shape of the checker 
brick. This design is used as an aid to keep the checker 
brick in mesh and stop them from spiraling. 

A situation often arises, where a plant has been built, 
with regenerators of the proper size to meet their cur- 
rent requirements, but at a later date the furnaces are 
increased in size, with increased demand for checker 
heating surface. Most regenerators are limited to their 
original size by the space which they occupy, so that 
it becomes necessary to increase the heating surface 
in the original chambers, or shells, to fit the new de- 
mand. 

To meet these conditions at the open hearth, the 
products of combustion should have the heavy solids 
removed by a suspended refractory deflector placed 
over the slag pockets, in front of the checker chambers, 
which will require them to turn through an angle of 
180 degrees. This will cause a large percentage of the 
heavy solids to be deposited in the slag pockets, as 
shown on Figure 4. Then the velocity of the exit gases 
going through the regenerators should be increased, to 
eliminate deposit of the lighter solids in the checker 
chambers, and give higher heat exchange, as heat trans- 
fer is in direct proportion to the velocity, as shown on 
Figure 5. 

These changes will permit the use of smaller checker 
openings, with thinner brick and increased heating sur- 
face. Then a small dust catcher should be placed after 
the primary regenerators, which would be followed by 
two secondary vertical regenerators with small checker 


Figure 5 — Heat transfer coefficients between gas and 
brick, and between brick and air are given by these 
curves for various velocities and temperatures. 


Transfer coefficient, B.t.u. per cu.ft. per hr. per deg. F. 
nN G oe uw o 





0 1 2 3 
Velocity, ft. per sec. 


98 


openings. To the two secondary regenerators, a short 
stack, with valves and fans, would be connected to take 
the final discharge of the products to the atmosphere. 
With such an arrangement, a high percentage of the 
heat can be absorbed and reused, thereby materially 
increasing the efficiency of the present open hearth. 

For stoves to meet the above conditions, the blast 
furnace gas should be fine cleaned, then fluted tubular 
inserts can be installed into the flues from the top, 
which would increase the original heating surface about 
140 per cent. If fine cleaned gas is not available, the top 
enecker brick can be removed and replaced with im- 
proved brick, to give the additional heating surface 
required. 

Basic brick have been used successfully to replace 
the top checker brick in glass plants, and their use has 
resulted in longer checker life, without clogging or much 
erosion. Although basic brick cost about five times as 
much as fire clay brick, they are being used to greater 
depths in these regenerators, with the feeling that the 
additional cost is justified. Similar trials should be made 
by the open hearth to test their economy. 

Checker brick wall thickness is often determined by 
two opposite and different views. In the open hearth, 
stability is usually considered to be of first importance, 
whereas thickness in stoves is more often decided by 
the amount of heating surface desired. Consequently, 
most checker brick walls in the open hearth are too 
thick, and those in the stoves are too thin. 

Some recent tests, made on checker brick approxi- 
mating open hearth heating and reversal conditions, 
show that the outer 4 in. of the vertical surface of the 
brick absorbs two-thirds of the heat taken up or given 
off by a checker brick, and that the first one in. absorbs 
90 per cent of the total heat exchanged. 

From the above tests, it should be conclusive evi- 
dence that the open hearth brick walls should not be 
thicker than 21% in. to meet all requirements, especially 
if they are locked in place. Thickness of checker brick 
walls for stoves should be determined after giving more 
consideration to stability on account of the height and 
shape of the structure in which they are contained. To 
meet the general requirements of heating surface, ex- 
posed volume, stability, continuous service, and long 
life, they should not be less than 11% in. thick for the 
basket weave pattern. 

A stove checker system made up of improved basket 
weave brick, with locks, and the flues filled with fluted 
tubular inserts, gives a strong stable structure. It also 
provides high heating surface and high weight per cu 
ft of checker volume. 

Summarizing, one of the intentions of this paper, is 
to bring out some of the difficulties which had to be 
overcome in design and construction, to improve the 
efficiency of the regenerators for the blast furnace. And, 
although these improved changes seemed radical at the 
time, nevertheless, they have proved to be economical, 
and have materially increased the production and effi- 
ciency of the blast furnace operation in the last twenty 
years. It also suggests similar changes, which have to 
be made, to capture and use the heat economically, 
which is now being lost from the regenerator system of 
the open hearth. 


IRON AND STEEL ENGINEER, MARCH, 1950 





I= 


p 





Developments 


IN COIL CONVEYOR EQUIPMENT DESIGN 


By L. O. MILLARD 
Link-Belt Co. 
Chicago, Ill, 


.... properly designed conveyor installa- 


tions permit appreciable economies in the 
handling of hot and cold coils .... 


A IN the theme of this AISE convention the need for 
bettering the economy of the industry’s production 
processes has been emphasized and it was pointed out 
that stronger competition will call for improved quality 
and better operating efficiency. Obviously, economies 
and better operating efficiency of strip and sheet mills 
require maximum utilization of existing processes, in- 
creased vield from existing mills, and improved safety 
conditions. ; 

Properly designed coil conveying systems can con- 
tribute much toward attaining these objectives. Exist- 
ing processes can be used to their fullest extent when 
served by handling systems that provide economical 
and safe transportation, the means for cooling hot coils. 
and active storage under control of mill operator. Con- 
veyors for storing coils at the entry and delivery ends 
of certain finishing processes are particularly effective 
in reducing delays and idle mill time. 

Yield is increased by conveyor systems capable of 
handling large tonnages of heavy coils dependably, vet 
gently enough to reduce damage and scrap losses to a 
minimum. Safety conditions are improved by reducing 
the number of crane movements, and by eliminating 
the travel of vehicles in the vicinity of mill crews. 

Chain conveyors are effecting these and other econo- 
mies in various processes, from the hot mill to the ship- 
ping platform. As mill builders improve their tech- 
niques, the conveyor industry is striving to protect the 
coils during handling operations and to serve various 
processing units more efficiently. 

Development of powered chain type coil conveyors 
has passed through various stages of design, beginning 
with chains sliding on greased tracks, chains supported 
on a series of fixed rollers, and chains that push the 
coils over troughed rollers. The latest and most suc- 
cessful designs are of three general types; namely, the 
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double strand roller chain, the wide pallet conveyor. 
and the car type conveyor. Each has its advantages and 
field of application for specific operating requirements. 

The double strand roller chain conveyor (Figure 1) 
consists of bar link chains, 12 or 18 in.-pitch, with 
alloy pins extended each side for hardened outboard 
rollers which, in turn, are equipped with precision roller 
bearings. Chain pins are locked in outside bars but turn 
in center bars while operating around sprockets. This 
active bearing area of pins should be cadmium plated 
to serve as an initial lubricant to prevent galling when 
handling hot coils. Top plates 6 in. wide or more are 
used to provide adequate bearing for hot coils when 
carried on end. High carbon angles form simple tracks, 
and are sufficient to guide the chain regardless of con- 
veyor length. 


Figure 1 — This conveyor, used on a hot strip coil handling 
system, consists of two strands of 12-in. pitch, pallet- 
type steel roller chain mounted on 26-in. chain centers. 
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The space between chains allows air to circulate for 
cooling hot coils, and provides clearance for arms of 
loading, unloading and weighing mechanisms (Figure 
2). For this reason, the double strand type has been 
particularly successful for handling hot coils on end 
from coiler to storage, and two installations for this 
purpose have been operating dependably for eleven 
years with relatively little maintenance. Recently, 
much heavier units were installed at both the entry and 
delivery ends of a temper pass mill for handling coils 
weighing as much as 76,000 lb (Figure 3). This type 
was most suitable, because it was necessary to locate 
the loading and unloading mechanisms between the 
chains. 

\ somewhat similar design is made with a single roller 
assembled between the chain side bars. It is used prin- 
cipally for short conveyors, where the additional fric- 
tion from side guides is not important. 

The wide pallet type of conveyor (Figure 4), in one 
form or another, has been used in mills for many years. 
Usually it was built of heavy flat or V-top pallets, 





Figure 2 — Hot strip coil handling system shown includes 
three waffle-top transfers from coilers to conveyor 
line, two lift-and-turn units for 90 degree transfer of 
coils, and five side discharge down-tilters for auto- 
matically transferring coils to five troughed gravity 
roll lines from which overhead crane transports them 
to nearby storage area. 


mounted on two strands of roller chain. Recently, how- 
ever, a design was developed incorporating the chain 
side bars as an integral part of the pallet—in effect 
making a single wide chain with its advantages of aline- 
ment and simplicity. Axles, chain bars and rollers are 
heat treated and the latter are fitted with precision 
roller bearings. 

This type is most suitable for carrying coils on their 
sides, either longitudinally or transversely. For that 
reason, it is used largely for serving pickle lines, cold 
reduction mills, cleaning lines, and similar processes. A 
novel variation of the pallet type was developed re- 
cently to permit applying heavy circumferential bands 
to coils (Figure 5). Cross rails were spaced on the top 
to form a continuous V-troughed grid the entire length 
of each 415 ft conveyor. 

The car type conveyor was developed originally to 
transport molds in foundries, but it has proven most 
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Figure 3 — Coils as heavy as 76,000 Ib can be handled on 
this unit. 


successful since its adaptation to the steel industry. See 
Figure 6. Current designs for handling coils consist of 
a series of heavy cars, each equipped with a pair of 
cross beams on top, spaced to carry one coil on end. 
Cars are connected by a single roller chain operating on 
a horizontal plane, which serves the dual purpose of 
propelling and guiding the cars. Chain may be articul- 
ated in both directions, so cars on the same conveyor 
can travel around corners, or up and down inclines. Of 
simple, massive construction, maintenance costs are 
quite low. 

The car type conveyor is an ideal unit for cooling hot 
coils on end, for its beam tops combine broad bearing 
surfaces with ample space between for circulation of 
air. The coil remains on its own car from loading to un- 
loading zones, without transfer regardless of path of 
travel, thus reducing the possibility of coil damage to 
a minimum. This feature is an advantage when numer- 
ous turns are necessary, or when cooling space is limited, 
for it is possible to utilize the entire conveyor for carry- 
ing in opposite directions on adjacent runs. On the other 
hand, when it is required to handle coils in one direction 
over relatively long, straight runs, the double strand 
roiler type occupies less space and is lower in first cost. 


Figure 4 — Heavy-duty pallet conveyor is shown in service 
at the entry end of a continuous pickle line. 
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While coil conveyors improve efficiency in perform- 
ing their primary functions of economical and _ safe 
transportation, they offer additional returns in the 
form of increased yield, by handling coils with less dam- 
ive than other methods. Obviously, litthe damage can 
occur to reasonably well formed coils while they are 
being carried on a single well designed conveyor, re- 
gardless of its type. The real problem occurs when coils 
are handled to and from various units. As a result, most 
recent developments have been improvements in de- 
sign of auxiliary devices for loading, unloading, weigh- 
ing, transferring, and extending lengths of conveyors 
to eliminate transfers. 

A recent hot mill installation includes an initial con- 
vevor of the double strand roller type operating parallel 
to the mill runout table. Each of three coiler tilters 
delivers the hot coils to its own hydraulically operated 
loader which, in turn, lowers coils on end to conveyor 
chains (Figure 7). The tilters are retractable and the 
arms are provided with a device for automatically cen- 
tering coils over conveyor. The loader is equipped with 


broad, flat tops to protect the strip edges. The opera- 





ae 


Figure 5 — The pallet type conveyor can be modified so 
that bands can be applied to the coils while on the 
conveyor. 


tion is speeded, for the loader holds the coil momen- 
tarily, until it can be properly spaced on conveyor, 
allowing the tilter to retract. Other variations of this 
type of loader have been used, including one applica- 
tion where it receives coils from a unique transfer car. 
The car was developed to transfer coils from a second 
coiler to an additional loading station, thus eliminating 
a short conveyor and another transfer. 

When coils are conveyed on end, they may be re- 
moved by crane magnet or automatic tongs. Often, 
however, it is necessary to down-tilt them on their sides 
as they are unloaded, for convenience of piling by crane 
or truck. Early unloaders of this type were simply tilt- 
ers at the end of conveyor, some with a short section of 
troughed gravity rolls, others with inclined table for 
rolling them sideways automatically. One design in- 
cluded a turntable to prevent rolling against the flap. 

Longer conveyors required intermediate unloading 
stations. This was accomplished in the car type by re- 
tractile tilters having arms projecting between the car 
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Figure 6 — The car type conveyor shown is designed to 
handle 48-in. diam coils of hot strip weighing 11,000 Ib 
each at a rate of 90 coils per hr. 


top coil carrying beams. For the double strand type a 
side tilter has been developed that can be located any- 
where along the conveyor, or can travel from station 
to station (Figure 8). In order to prevent sliding or 
scuffing coil ends, a troughed gravity roll section of 
tilter moves in to support the outside diameter of coil, 
after which it is tilted to a stationary section of gravity 
rolls for removal by crane or ram truck. 

On a recent temper pass mill entry conveyor, a hy- 
draulically operated unloader was developed to raise 
between the two chains, lifting the 76,000-lb coil to 
pavoff reel (Figure 9). This operation provides accu- 
rale positioning of coils and avoids the impact that 
would have occurred had these semi-finished coils been 
rolled over conveyor end to conventional safety stop 
and hoisting cradle. At the same mill a unique coil 
buggy transfers coils from tension reel and loads them 
to a delivery conveyor. 

Transferring coils on end between conveyors without 
damage has presented a difficult problem, yet is im- 


Figure 7 — A coil is shown being transferred from a hot 
strip coiler to a waffle-top transfer on a conveyor 
system. 
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Figure 8 — Two side discharge down-tilters are used in 
this handling system for discharging hot strip coils 
at 90 degrees from a conveyor system to troughed 
gravity rolls. A 100-hp worm gear reducer drive is used 
on the down-tilter. 


portant, for such transfers usually occur while the metal 
is still hot. Earlier designs of 90-degree transfers using 
live rolls were inadequate for they scuffed and peened 
the hot strip edges. Often, too, partially telescoped coils 
stalled on the rolls, causing delay and creating a safety 
hazard until removed. Recently, a hydraulically oper- 
ated lift and turn unit was developed which reduced a 
90-degree transfer to its simplest elements (Figure 10). 
Horizontal arms lift the coil from the chains of one con- 
veyor, raise on a spindle, turn and lower coil to the next 
conveyor, without sliding or rolling. This transfer has 
proved most dependable and effective in preventing 
coil damage. In one case, it was used not only for a 90- 
degree turn, but delivered coils to a third conveyor by 
turning a full 180 degrees. 

A most unusual problem required that coils be tilted 
on their sides during a transfer between conveyors on 
the same center line without rolling. The first conveyor 
was of the double strand type, but the second was a grid 
of rails with no space for clearing the tilter arms (Fig- 
ure 11). This problem was solved most successfully 


Figure 9 — Ahydraulically-operated unloader between the 
two chains raises the coil to the payoff reel. 
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Figure 10 — The lift-and-turn unit can be used not only 
for transferring the coils 90 degrees but can also be 
used for a full 180-degree turn. 


with an end tilter which lowered coils into a pair of re- 
tractable rollers, mounted on a transfer car. The car 
moves over grid top conveyor and the coil is lowered 
as the rollers retract. Space and the time cycle did not 
permit incorporating both units into one machine. 

Naturally, the most important advance in transfer 
design would be a conveyor system which eliminated 
all transfers. The car type accomplishes this objective 
within the limits of its own travel. Another step in this 
direction was made by the application of the booster 
drive to coil conveyors. Essentially this is a_ short 
(about 10-ft centers) conveyor equipped with dogs 
which engage and propel the chains of main conveyor 
on any straight run without interfering with load being 
carried. Single conveyors of any length may be built by 
the addition of as many booster drives as are necessary 
to remain within the load limit of the main conveyor 
chains. This climinates the necessity for a series of con- 
veyors with objectionable transfers between. It has 
been used successfully for driving all three types of 
conveyors previously discussed. 

it is important to note that the joint pins of the main 
chains do not turn in the links, while the propelling 


Figure 11 — The unit shown in the photograph will trans- 
fer coils between conveyors on the same center lines 
at the same time tilting them on their sides. 
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force of the dogs is applied. Compared with sprocket 
driven conveyors where the chain pins turn under full 
load, this feature of the booster drive reduces joint wear 
to @ minimum. 

Drive units have been further improved by the use 
of fluid couplings and magnetic drives to cushion me- 
chanical parts against shock loads, to limit overload 
stresses, and to eliminate the necessity for high starting 
current. 

Other mechanical and electrical improvements have 
been incorporated to meet the requirements of handling 
larger, heavier coils more gently. Time does not permit 
a discussion of the many arrangements and flow sheets 
that have been developed to solve specific problems of 
tonnage, time and space. Each problem is different and 
requires special study. 

The conveyor industry is eager to cooperate with 
engineering and operating personnel of the steel indus- 
try in meeting the challenge for better economy and 
better operating efficiency of your processes. 





DISCUSSION 


PRESENTED BY 


Cc. F. SEYLER, Assistant Chief Engineer, Jones 
and Laughlin Steel Corp., Pittsburgh, Pa. 

MARTIN J. ANDERSON, Director of Research, 
Mathews Conveyer Co., Ellwood City, Pa. 


C. F. Seyler: Knowing the background there is only 
one thing I should like to point out at this time regard- 
ing the equipment at Aliquippa. I feel that the success 
of the operation has been due largely to the close co- 
operation of the operators and maintenance men to- 
gether with the conveyor designers who worked out 
every detail from one end to the other. They considered 
operating conditions, the materials to be used, and the 
proper design of each part. This applies particularly to 
the pusher. It was designed so that it would handle the 
30,000-lb coils as narrow as 18 in. wide and not push 
them off on the side. That was one of the many consid- 
erations to be kept in mind when working on the design. 

I think that if similar consideration would be given 
to all our equipment there would probably be fewer 
delays and less maintenance difficulties. 

It might be of interest to report that the operators 
have nothing but praise for the equipment at Ali- 
quippa. The equipment has been in operation for two 
years, and perhaps in the next five years or so we may 
have something to offer, but right now it is doing a 
splendid job. It is performing in accordance with de- 
sign requirements. 

Martin J. Anderson: It is evident that there has been 
much development, and much improvement in the 
mechanical handling of coils. 
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I want to make a comment with reference to the 
ruggedness of conveyors. Back in 1937 when steel mill 
expansion was about at its highest, we were approached 
by a master mechanic of one of our mills on this sub- 
ject of making conveyors more rugged. To his com- 
ments I said, “When your company asks for a quota- 
tion on equipment, they tell our representative that 
he had better sharpen his pencil.” 

He said, “I know that conveyors have been bought 
like that in the past, but in the future the production 
men, the shop men, are going to have more to say about 
it.” 

I think from that 1937 period on, it has become evi- 
dent that the production men have had quite a lot to 
say in connection with conveying equipment, as just 
brought out by Mr. Seyler. In this particular job, they 
had very much to say about it. 

When the strip mill process was started, the coils 
weighed perhaps 3500 to 4000 Ib. Today hot mill coils 
can run over 25,000 Ib, and cold mill coils run up to 
75,000 Ib. There has been a tremendous step in the 
weights to be handled. 

During that period there has been some misapplica- 
tion of coil handling equipment not only by conveyor 
people, but also by the mill people. Mills tried to use 
conveyors originally designed for lighter coils, and also 
they have dropped many coils on conveyors, and used 
the conveyors as. backstops to straighten out a pair of 
coils before they could set them onto the conveyor line 
with a magnet. We all know that those things have hap- 
pened, but as of today mill people are understanding 
that that is also a problem for the mill, and I want to 
bring out that it is a mutual problem, this matter of 
planning a conveyor or a conveyor system fora specific 
requirement. It is not only the conveyor man’s problem 
but also the mill man’s problem, and, when they work 
together, we will have less misapplication, we will have 
more successful systems, and we will have less abuse of 
conveyors in general. 
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A MAGNETIC, REVERSING, PLUGGING CONTROL 
FOR CRANE BRIDGE SERVICE 


By K. S. KUKA 
Superintendent Electrical Engineering 
and Construction 
Tata lron and Steel Co., Ltd. 


Jamshedpur, India 


.... the control modification described 


limits overspeeding and uses series brake 
= 


control .... 


A THE standard reversing, plugging magnetic con- 
trollers for crane service have indeed stood the tests of 
severe steel mill service. There are, however, certain 
difficulties in practice on long travel motions, which 
often create problems for a crane man in charge of 
crane operation and maintenance. 

It is agreed that there is no uniform method of figur- 
ing the motor sizes and the gear ratios for crane bridge 
motors. (Editor's Note: A procedure is now outlined in 
AISE Standard No. 6, “Specifications for Electric 
Overhead Traveling Cranes for Steel Mill Service”.) 
The motor frame sizes are selected on the basis of the 
full load speed and an assumed value of the “tractive 
effort.” Due to various other problems, such as square- 
ness of the crane bridge, alinement of the long travel 
shaft, meshing of the gearing and the alinement of the 
crane main runway tracks, it is always advisable to 
provide sufficient margin in the motor horse power. 
Besides the above considerations, if the motor is to be 
derated on the higher ambient temperature basis, the 
final frame size selected will be higher than the actual 
horse power requirements calculated on the basis of 
load, speed and tractive effort. It is always advisable 
to select the motor on a liberal basis, especially for 
bridge service and design the controller to suit the 
actual service conditions. 

When the distance traveled is comparatively long, 
as in case of outdoor yard cranes, warehouse cranes and 
ore bridges, the over-motoring causes overspeeding at 
light hook loads. With the modern anti-friction or cart- 
ridge type bearings, the overspeeding on empty hook 
may be as high as 200 per cent of the full load speed. 
The overspeeds thus cause heavier shocks to the build- 
ing structures, because the shocks vary as the square 
of the speed. 

\ mechanical braking device is also an essential fea- 
ture of a crane bridge motion, as the motion must 
quickly be arrested when the power suddenly fails, and 
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it also is necessary to arrest the sudden motion on out- 
door cranes due to high winds in a gale. 

On modern cranes, hydraulic brakes have been stand 
ardized for bridge motion, because of certain advan- 
tages in service, Le., the brakes can be used to arrest 
motion only when an operator wishes to. However, a 
hvdraulic brake demands greater and continuous main 
tenance if its effectiveness is to be maintained. 

The best service brake is an electrically operated 
series brake which operates along with the motor. One 
great disadvantage of the series brake is that it drops 
out every time the control master switch is brought to 
the “off” position and does not allow coasting of the 
bridge when required. The sudden dropping of the 
brake, when the controller passes through the “off” 
position, causes a troublesome and often dangerous 
hook swing. On account of the above mentioned dis- 
advantages, a series brake is normally not used on a 
crane bridge. 

In this paper a circuit modification of the standard 
reversing plugging controller is proposed, which gives 
overspeeding limitation of the crane bridge motion at 
light loads, and at the same time gives controlled series 
brake operation, so that the brake is automatically 
delayed in dropping, allowing normal plugging duty as 
well as the coasting cycle of the motion. 

Figure 1 gives the connection diagram of the con- 
troller. The scheme is the same as with any standard 
controller, except for the addition of the teaser field 
loop over the contactor TF, and the counter-emf relay, 
called cemf across the armature. 


LIGHT HOOK OVERSPEED LIMITATION 
The normal practice on standard controllers is to 


provide a teaser field circuit in the last notch of the 
master switch, giving a fixed minimum excitation to the 
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motor, limiting its maximum speed to a fixed value. 
The teaser field circuit is made irrespective of the load 
on the crane hook. The crane speed then with heavy 
loads will naturally be reduced lower than the normal 
specified. 

In the controller described in Figure 1, the teaser 
field connection is made dependent on the hook load, 
so that for loads above a certain definite value, the 
teaser field contactor is automatically locked out. 

When the master switch is suddenly taken to its last 
notch in the usual manner, the crane moves in the nor- 
mal way, accelerated smoothly by the accelerating re- 
lavs IAR and 2AR. 

When the accelerating contactor 2A has gone in, the 
magnetic time relay 3AR is de-energized. The timing 
of the 3AR relay is adjusted to work in a fixed relation- 
ship with the cemf relay. The acceleration of the bridge 
at each step depends on the actual load on the hook. 
The acceleration of the bridge naturally depends on 
the back emf of the motor. The pulling in of the cemf 
relay therefore depends on the rate of acceleration of 
the crane bridge after 2A contactor has gone in. The 
settings of the cemf relay and 3AR relay are so ad- 
justed that if cemf relay pulls in before 3AR relay drops 
out, the teaser field contactor TF pulls in and intro- 
duces the teaser field circuit. The cemf relay will go in 


earLer than the timing of 83AR relay for light loads on 
the hook, because the rate of acceleration will be much 
higher than with heavy loads. For heavier loads, 8AR 
reiay will time out before cemf can pull in, so that TF 
fails to be energized, allowing the motor to work direct 
on line as a series motor at its normal full load speed. 
Thus, by comparing the rate of rise of the motor back 
emf with a certain fixed time interval, it is possible to 
control selectively the overspeeding of the bridge on 
light loads up to a predetermined value. 


CONTROL OF THE SERIES BRAKE OPERATION 


The TF contactor is also connected over normally 
closed contacts (3-4) of the master switch. These con- 
tacts remain closed up to the first notch in either direc- 
tion. This permits coasting of the crane bridge, when 
the master switch is suddenly brought to the “off” 
position, because the contactor TF remains pulled in, 
allowing the brake to remain in the released position, 
though the motor armature is disconnected from the 
line. If the driver suddenly wants to plug the crane, he 
takes the master switch to the reversed position. 
Though the controller passes through the “off” posi- 
tion, the series brake is prevented from becoming de- 


Figure 1 — Schematic diagram of connections showing reversing plugging control system. 












MAIN Switcn 





~ve 








CONTROL Switcr 


Forwaep 
3 











2 





| 





IRON AND STEEL ENGINEER, MARCH, 1950 


= 7 OFEN - , * - r 7. 


R - Moror Rrsietance 






Contacts Cuose Wien Tre PLUNGER Is Pursen IN- 


105 











energized. The control therefore behaves as if the series 
brake were not provided. When, however, the crane 
comes to a slow speed or standstill and the controller is 
brought to the “off” position, and left there, the series 
brake sets in after a short time, because both cemf and 
3AR relays drop out. The operation of the series brake 
is thus so controlled that it permits smooth coasting 
as well as plugging operation without causing any dis- 
turbance. 


ADVANTAGES OF THE SYSTEM 


The main advantageous features of the proposed con- 

troller can be summed up as follows: 

1. The fundamental features of the standard con- 
troller for reversing plugging service are retained 
without any changes. 

Q. Overspeeding limit of the long travel motion due 


to possible over-motoring is provided by adopting 
the standard idea of a teaser field circuit. How- 
ever, the teaser field circuit is introduced depend- 
ent of hook load, i.e., only when the crane is run- 
ning with light hook loads up to a preset value. 

3. The well established and most effective series 
brake is retained for the bridge motion. The con- 
trol prevents the series brake from dropping every 
time the master switch is moved over the “off” 
position during crane operation. This removes the 
fundamental drawbacks of a series brake on the 
long travel motion. There is no specific need to 
take resort to a more complicated hydraulic brake 
requiring greater attention and care. 

1. The number of contactors and relays used is the 
same as in any other standard controller provided 
with teaser field circuit. The specific control cir- 
cuit provided for the TF contactor is the original 
feature proposed which gives all the advantages 
claimed for the system. 


NATIONAL TUBE BUILDS 


NE 


A CONSTRUCTION is well underway on a large new 
boiler plant to supply steam for all type operations of 
the National works, McKeesport, of U.S. Steel's pipe- 
making subsidiary, National Tube Co. The structural 
steel framework for the new plant is going up and the 
unit is scheduled to start operating next spring. 

The improvement is another major project in the 
corporation's extensive building program in mines and 
plants extending from coast-to-coast. 

The new facility at McKeesport will have five high- 
pressure boilers, each capable of furnishing 175,000 Ib 
of steam per hour, or more than enough required to 
operate the big pipe plant at full capacity. 

The new boilers replace 57 old low-pressure ones, all 
of which have been in service more than 40 years. 

The project is the most extensive modernization 


Prominent on the skyline of National Tube Co.’s McKees- 
port plant will be the new power plant under con- 
struction. 
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move at the McKeesport plant since before the depres- 
sion. It is the second major development undertaken 
there in recent months. The first announced is a new 
mill for the production of electric welded steel pipe. 
Construction is well along on the pipe mill, with start 
of operations scheduled for early spring. 

The boiler plant will change the skyline of National 
works. Seven stories high, it will be the tallest structure 
there. An elevator will be installed to carry men and 
materials from floor to floor. 

The plant will include a complete water treatment 
unit for processing Monongahela River water for use 
in the boilers. The unit will have a capacity for treat- 
ment of a million gallons of water every hour. In maxi- 
mum use, the boiler plant will require 14,500,000 gal of 
water every 24 hrs, including 10,000,000 gal for clean- 
ing blast furnace gas. 

The principal fuel used in firing the new boilers will 
be washed gas from the plant’s four blast furnaces. Pul- 
verized coal will be used as auxiliary fuel when needed. 
An existing unloading tower along the river bank at the 
site of the new boiler house will be used to bring in coal 
from river barges. 

Gas cleaning equipment of the newest design will be 
installed to reduce the amount of fly ash and smoke 
coming from the boiler plant’s chimneys, and the fly 
ash will be further reduced through the use of dust col- 
lectors which will be installed in each of the five stacks. 
The gas cleaning facility will involve two operations. 
In the primary cleaning, the gas will be washed with 
water. The second move will be an electrostatic water 
cleaning process. 
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TURBO-BLOWER CONTROL 


By H. ZIEBOLZ 
Vice President 
Askania Regulator Co. 


Chicago, Ill. 


....a@ number of schemes have been 


developed to control blower operation .... 


A THE purpose of a blower is to move a given amount 
of gas from a level of low pressure to one of higher pres- 
sure in a given time. Thus, one could state its function 
as a device which produces a negative pressure drop 
and hereby creates a flow against a higher pressure 
level. In accordance with the laws of conservation of 
energy, this means that energy has to be supplied to 
produce this pressure drop, and we find the following, 
therefore, used most frequently as prime movers for 
such blowers: 

. Turbines (gas or steam). 

. Motors. 

‘igure 1 shows the basic circuit of such an installa- 
tion. It will be noted that the symbols for the turbine 
and the blower differ in that they are opposite hand 
pictures of each other, the smaller side of the figure 
indicating smaller volumes handled due to expansion 
or compression of steam or gas. This applies to the vol- 
ume of steam as well as to that of gas. 

In the chosen symbols it will also be noted that the 
circuit indicates differences in pressure levels by show- 
ing lines of higher pressure above those of lower pres- 
sure. 


2 
I 


USE OF BLOWERS 


In line with our definition of blowers, we find these 
units employed wherever a motion of gas from a level 
of lower pressure to one of higher pressure is required. 

As constant pressure in general serves as an indica- 
tion of a balance between supply and demand from a 
plant A to a plant B (Figure 2), the control of pres- 
sures P, or P. by varying the rate of flow of gases pass- 
ing through the blower ¢ establishes such a balance. 
The choice of the control point P; or Ps appears to be 
arbitrary, but usually has to be made in accordance 
with other considerations dictated by the operation of 
the plant. 

The important point to remember is that one cannot 
get both pressures constant as long as the demand of 
Plant B is not equal to that of the supply A. To permit 
short time discrepancies between the supply of A and 
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the consumption of plants, it becomes necessary to add 
additional consumers or suppliers. 

This is done either by: 

1. Bleeding. 

2. Adding storage capacity in the form of a gas 

holder. 

3. Adding consumers. 

On the supply side it calls for additional sources of 
gas which may be reduced to the pressure P, or boosted 
up to this pressure by additional blowers or compres- 
sors. 

With a holder 7 (Figure 3) on the line, it is possible 
to maintain P, for short periods of time, in spite of 
variations between the supply of Plant A and the de- 
mand of Plant B by utilizing the holder capacity, ice., 
its volume which is represented by its height s. 

From the above it follows that restricting the motion 
of s to very narrow limits defeats the purpose of the 
holder and controls have to be provided which allow 
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Figure 1 — Symbols used in drawings of blower circuits. 


Figure 2 — Typical blower circuit. 
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Figure 3 — A gas holder in the suction line gives storage 
which results in more uniform pressure as the demand 
varies. 


Figure 4 — Typical blast furnace blower circuit. 
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the holder to move freely within a given range of 
heights, while limiting its supply and demand to pro- 
tect it from overtravel. 

This leads us to suction or inlet control of blowers as 
our first problem. A second problem is to provide con- 
trols to match demand and supply differences. This in- 
cludes holder controls. Finally, there are problems in 
which the rate of flow through the blower has to be fur- 
nished to the furnace regardless of the resistance P. of 
the furnace B (Figure 4). 

It appears at first that this flow can either be meas- 
ured at the inlet 7, Plant B, or at the outlet of the 
blower O. It is usually preferable, however, to measure 
in the inlet as the wider variations of temperature (and 
pressure) in the outlet call for correction of the differ- 
ential pressures produced by orifices or venturis which 
are used for measuring the flow rate. 

We shall now see how the choice between J and O is 
affected by the characteristic of the blowers. 


CHARACTERISTICS OF BLOWERS 


The full story of the behavior of blowers with fixed 
inlet vanes is given by the diagram which shows the 
relation between compression ratios or pressures and 
flow rates. See Figure 5. 

As the diagram indicates, we find definite relation- 
ships for compression ratios P./P, and rate of flows Q 
for a given speed nj, mg and ng. 

For constant speed blowers (for instance motor 
driven units), any one of the speed curves n,, no, or 
n» could be valid. 

For variable speed drives including steam turbines 
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as prime movers, the control of the pressure P» is estab- 
lished by variation of the speed n (assuming constant 
inlet pressure P;). 

The problem peculiar to blower control is that two 
volumes Q, and Qs produce the same pressure P. fora 


viven speed nN. 

The consequence of this peculiar blower character- 
istic is the phenomenon of “pumping” which makes it 
imperative to keep the rate of flow through the blower 
above the unstable “minimum volume curve,” A-A, 
the so-called “pumping limit,” which is established for a 
given blower by computation and verified by tests. 

Without going into the mechanism of pumping more 
in detail, it will be instructive to visualize a blower 
supplying gas to a consumer which reduces its load from 
Q, to Qo. See Figure 5. 

Let us assume that the speed of the blower is con- 
stant and that its value is represented by the curve n, 
of Figure 5. 

With the blower running at a load Q, we find the 
pressure ratio P./P, equal to that given by point C. 

For the sake of simplicity we shall again assume P, 
to be constant and therefore think in terms of an out- 
let pressure P. as associated with Q,. 

If the consumer load Q; now decreases and the speed 
remains the same, we note that the pressure P. pro- 
duced by the blower increases until it reaches its maxi- 
mum at a rate of flow corresponding to point A. This is 
the pressure with which at that time the whole pipe 
system leading to a consumer is charged. 

If we now further decrease Q, it will be noticed that 
the pressure produced by the blower is less than that 
corresponding to point A, and as the result of this the 
blower cannot prevent the system which is charged 
with a higher pressure from discharging backwards 
through the blower, which actually reduces the flow Q 
not only to zero, but changes it to a flow in the opposite 
direction. 

As a result of this, the consumer is robbed of its sup- 
ply and the demand pumps back to a valve above A, 
charging the line with higher pressure and repeating 
this cycle. The major upset in flow rates is obviously 
not permissible and it is therefore impossible to run a 
blower with this type of characteristic left of the pump- 
ing limit curve A-A,. 

As the result of this, we have to consider the addi- 
tional requirement that not only is it necessary to 
balance supply and demand, but also to prevent the 
load, i.e., the rate of flow of gas or air through the 
blower, from falling below the pumping limit A-A,. 


Figure 5 — It is a typical blower characteristic that there 
are two rates of flow for the same compression ratio, 
one of which is unstable. 
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Figure 6 — Curves show how the pumping limit can be 
shifted. 


Various means have been suggested to avoid the 
pumping or to reduce its interference by pushing the 
pumping limit further back to the left. 

Lowering the inlet pressure by throttling somewhat 
helps, but decreases the outlet pressure at the same 
time (Figure 6). 

One company has developed a design which changes 
the pumping limit by a device which is built into the 
blower intake and called a power wheel. The effect of 


Figure 7 — A power wheel is used by one manufacturer to 
change the pumping limit. 


7 
re 





t 
S 
7 


DISCHARGE PRESS. L8S./5@. IN. GAGE 





T 
® 





o 





T 
~ 





T 
re 


THOUSAND CU. FT) PER MIN. OF l|wLeT! Ale 
4 6 & 1 12 14 Ie 
l l 1 | 1 = 











IRON AND STEEL ENGINEER, MARCH, 1950 


this design is shown in the characteristic of Figure 7. 

Another manufacturer uses a design of variable dif 
fuser blades which produces the characteristic of Fig 
ure 8. 

As it is impossible to reduce the pumping limit to 
zero, the only solution for this operational problem is 
to increase the load Q (Figure 9) by bleeding either to 
the atmosphere or to the inlet (danger of overheating) 
whenever the load falls below the pumping limits. 

From this diagram it follows that flow rates through 
the blower which affect the pumping should be meas 
ured at point A of total input, and that in measuring 
flow rates to the consumer B if measured at B, one has 
to take into account variations of temperatures and 
pressures at B which are a function of inlet conditions 
as well as of compression ratios P./P, 


CHARACTERISTICS OF BLOWER CONTROLS 


With these data which describe the blower perform- 
ance available, it is now possible to consider the type 
of regulators needed to control them. Most of the tur- 
bine blower controls of larger size are of the hydraulic 
type. A typical example is shown in Figure 10 which 
gives the circuit used in the control of the rate of flow 
going through a blower. The same basic unit can also 
be used for the control of pressure P.-suction P,;. pres- 
sure difference P.—P,;, power input to the blower, or its 
speed. 

In order to obtain stable control performance, the 
mode of control employed, as shown in Figure 10, is 
“proportional plus reset.” This means that the amount 
of valve adjustment is made directly proportional to 
the error, and the error is brought back to zero by a 
mechanism which slowly eliminates the error intro- 
duced by the proportional mode of operation. 

Referring to the details of Figure 10 (1) is an orifice 
which measures the rate of gas flow or air flow entering 
into the blower, (2) represents a diaphragm which is 
balanced by a tension spring, (3) 
the flow differential is applied. 

Any unbalance between the diaphragm force and 
the spring produces an error signal which moves the 
hydraulic jet relay (10) to the left or to the right, and 
hereby produces a pressure differential in the two re- 
ceiving orifices which are located opposite to the jet 
relay nozzle. 


To this diaphragm, 


As a piston acting as a positive displacement meter 


Figure 8 — Operating characteristics of a blower operating 
with multiple diffuser blades. 
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Figure 9— Pumping can be prevented by bleeding or 
recirculating. 


Figure 10 — Schematic diagram of a volume control for a 
turbo-blower. 
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(4) is inserted into one of the lines which connects these 
orifices to the double-acting cylinder (5), the displace- 
ments of (4) and (5) will become proportional, and as 
(4) is used to restore balance of the jet relay by chang- 
ing the tension of spring (6) to compensate for the 
error, the steam valve (7), which is connected to the 
power piston, moves by an amount proportional to the 
error. Under the action of the restoring spring (9), 
piston (4) slowly resets the compensating spring (6) 
to its center position, as a bypass (8) is provided which 
permits the equalization of pressures on both sides of 
the piston (4) and hereby its gradual return to its own 
center (“reset” action.) The dynamics of such a regu- 
lator are too well known to need repetition at this 
point.” 

The problem is somewhat complicated if more than 
one blower is operating on the same line. In such cases, 
it is necessary to use one master control and to dis- 
tribute the load in a desired ratio between two or more 
prime movers. 

To simplify the problem we shall assume that both 
blowers and turbines have identical characteristics. As 
shown in Figure 11, a master control of basically the 
same design as that of Figure 10 is used. To vary the 
circuit it is assumed that instead of controlling the inlet 
flow, the regulator is to control the pressure Ps in the 
common outlet header. 





*See S. P. Eckman, “Principles of Industrial Process Control,” 


Wiley & Son. 
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It will be noted that instead of controlling the steam 
valves directly, a hydraulic pilot circuit is controlled by 
the piston (7) of Figure 11, and that the pressure P 
produced by the change of oil flow in the pilot line is 
applied to two mechanisms which produce proportional 
motion of valves (7a) and (7b) for a common loading 
pressure P. 

Details of these pressure responsive devices are 
shown diagrammatically in the left lower corner of 
Figure 11. 

As the master loading pressure P is applied to the 
diaphragm (9) which is balanced by spring (10), it 
displaces pilot valve (8) which in turn moves piston 
(11) until the spring tension of (11) establishes a new 
state of balance. 

Thus a definite position of piston (11) is established 
for every value of loading pressure P. 

The choice of a pressure control problem for the pur- 
pose of illustration was also made for another reason. 
It will serve to outline another difficulty which is typi- 
cal in such applications, i.e., the need to match blowers 
with non-identical characteristics. A glance at Figure 
12 will indicate the problem. 

Let us assume that n,-a and n,—-b are the respective 
speeds of blowers (1) produced by two values P, and 
P,, of the master-loading pressures, and n.-a and no—b 
are the corresponding speed curves of blower (2). 

Let us assume furthermore that Py, is the desired line 
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Figure 11 — Pressure control of parallel operating blowers. 
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Figure 12 — It is more difficult to set up a control scheme 
for parallel operation of two blowers with dissimilar 
characteristics. 
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Figure 13 — Regulators shown are used for load distribu- 
tion of two parallel blowers with dissimilar character- 
istics. 


Figure 14 — Schematic diagram of governor used to pre- 
vent pumping. 
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pressure and that at load Q,-a, by suitable design of 
linkages, we succeeded in having the same load Q,-a 
on both blowers which are running at speeds n,—a and 
No—a, respectively. 

It will be noted that for the new speeds n,—b and 
no—b which are the results of a change in the master- 
loading pressure, our new volumes Q,—b and Q.-b now 
differ. In other words, the distribution of load does not 
remain the same at various speeds. In extreme cases 
this can mean that one of the blowers slips back into 
the pumping range or that one of the blowers is over- 
loaded. 

To force both blowers to maintain proportional 
shares of the load various schemes can be used. The 
obvious ones are to have the master regulator not con- 
trol the steam valve position, but to control: 

1. The steam flow rates to the turbines in a given 

ratio. 

2. The horsepower input (electrical or other prime 

movers) into the blowers in a given ratio. 

83. The amount of flow handled by each blower in a 

given ratio. 

The method mentioned under paragraph 3 above is 
illustrated in Figure 13. For the sake of simplicity, only 
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two blowers are shown, as additional ones would be 
identical in layout. 

As shown in the diagram, the master pressure P is 
applied to two volume regulators (1) and (2) and as 
volume times delivery pressure means horsepower in- 
put, the circuit enforces at all times proportional load 
distribution regardless of blower, valve characteristic or 
prime mover design. 


ANTI-PUMPING GOVERNOR 


Another problem we are faced with is to avoid the 
“pumping” of blowers which was explained above in 
connection with Figure 5. For this purpose an “anti- 
pumping governor” has to be added to the blower con- 
trol circuit. 

We shall assume that the type of blower we want to 
control has again a turbine prime mover and that there 
are definite pumping points for every speed. (See Fig- 
ure 5, curve A-A,.) 

A closer analysis of curve A—A, establishes the fact 
that it practically coincides with a parabolic function 
through the zero origin and the maximum pumping 
points. This makes it possible to build a regulator which 
closes a bleed-valve D as long as the volume Q is lower 
than the square of the pressure Py, and opens it until 
P» is equal to the square of Q. 

The anti-pumping governor shown in Figure 14 pro- 
vides a pressure responsive bellows system A in oOppo- 
sition to a flow responsive diaphragm B. As the flow 
signal varies with the second power of the rate of flow Q 
and the pressure signal is directly proportional to the 
pressure Py, the jet relay will be turned clockwise and 
hereby keep the blow-off valve D, in a blow-off branch 
to the atmosphere, shut as long as the signal from Q is 
greater than the pressure signal, i.e., the consumer is 
operating above the pumping limit A—A,. 


Figure 15 — The gear pump which is driven by a turbine 
produces pressure as a function of the speed. 
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Figure 16 — In this design, the centrifugal force of the 
ball is balanced against fluid pressure. 











As soon as Q tends, however, to drop below the pump- 
ing limit, the pressure bellows moves the jet pipe 
counter-clockwise and opens the bleed valve D as much 
as necessary to bring the volume which goes through 
the turbine up to the critical pumping valve A-A, of 
our original characteristic curve, Figure 5. 

Due to the balance of the second power signal de- 
rived from the flow and the first power signal repre- 
senting pressure, the regulator automatically keeps the 
consumer above the pumping limit curve. 

As in all such applications there are cases which call 
for additional precautions. For instance, in the case of 
constant speed blowers, the line pressure is frequently 
controlled by means of a throttle valve in the inlet to 
the blower. If at the same time an anti-pumping gov- 
ernor is provided to maintain a minimum volume which 
has to pass through the blower, it can happen that due 
to high pressure in the delivery line, the pressure con- 
trol throttles the intake while the anti-pumping gov- 
ernor tries to open the bleed-valve to increase the 
blower load. This can produce an unstable condition 
which can be avoided by providing a control circuit 
which first controls the pressure in the outlet by throt- 
tling the inlet volume down to the danger point, which 
then holds this volume constant, and continues to con- 
trol the outlet pressure by bleeding the pressure header. 
In other words, in such a circuit, the pressure bleed-off 
valve is used to control the pressure and the inlet throt- 
tle valve to maintain a minimum volume. 


SPEED AND PLANT CONTROL 
Frequently the optimum economical operation of a 


number of blowers or of single units or safety consid- 
erations demand speed controls of blowers which either 
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are to maintam a desired number of revolutions per 


time unit, or vary these as a function of another vari- 
able, or protect the blower and the prime mover against 
overspeed and possible damage. 

The speed control problem is at once reduced to a 
pressure control problem by using a hydraulic pressure 
signal which is a function of speed. The simplest 
method used for this purpose is to provide a positive 
displacement type fluid delivery pump which is driven 
by the shaft of the prime mover and produces a pres- 
sure which is the square of its speed by forcing the fluid 
through an orifice (Figure 15) . 

The disadvantage of this scheme is that due to tem- 
perature and viscosity changes of the fluid the obtained 
pressure is not a definite and repeatable function of the 
speed. Automatic compensating devices have been pro- 
posed and are used which vary the outlet orifice as a 
function of temperature. 

More refined is the simple solution developed by one 
company, which balances the centrifugal force acting 
on a steel ball by means of a fluid pressure which thus 
hecomes independent of the fluid constants. Figure 16 
shows the basic principle of this speed pressure trans- 
lator. A pressure control which is used to respond to this 
fluid pressure maintains the speed constant as every 
pressure represents a definite speed value. 

Figure 17 shows a basic speed governor used for this 
purpose. Two features of this controller call for addi- 
tional explanation. First of all, the volume of the evlin- 
der which controls the main steam valves is in this 
particular case so great that a direct control with the 
previously mentioned jet relay would result in too slow 
operation. 

To handle larger quantities of oil flow, an auxiliary 
piston B has been added which is similar to the con- 
ventional four-way valve admitting oil to or relieving 
it from either side of a double-acting piston. To over- 
come the unavoidable dynamic unbalance of this auxil- 
iary piston and to prevent it from being transmitted to 
the signal system or even to the jet relay, this piston is 
moved in turn by a small double-acting piston D which 
follows all movements of the jet relay as if it were 
mechanically attached to it. However, the actual coup- 
ling between the jet nozzle and this piston is accom- 
plished through the action of the hydraulic fluid which, 


Figure 17 — Basic unit for turbine controls. 
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THE WHOLE JOE 15 ONE JOE 





ONE RUST CONTRACT covers everything . . . from blue- 
print to test-run. Rust assumes responsibility for design, 
manufacture and erection of all essential material .. . 
including excavations, foundations, wiring and piping. 
Your purchasing and engineering departments are freed 


of subcontractor headaches when you order from Rust. 
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leaving the jet nozzle under high velocity, hits be- 
tween two opposing orifices which are part of the mov- 
able piston D. As these nozzles are cross-wise con- 
nected with either side of piston D, any relative dis- 
placement between the jet and the receiving nozzles 
immediately results in a motion of D which returns the 
center between both receiving nozzles again into reg- 
ister with the jet nozzle. 

The variable orifice C which is directly connected to 
the auxiliary piston B is so arranged in one of the lines 
(2-1-8) which is leading to cylinder A, that it produces 
a pressure drop in this line across the orifice C which is 
a function of the rate of travel of the piston in A. 

The resulting differential pressure which (contrary 
to that across a fixed restriction) does not follow the 
usual second power law but a more desirable function 
produced by the shape of orifice C is applied to both 
sides (5) and (6) of the stabilizing piston with which 
we are familiar from Figure 10. 

Under the action of this differential pressure, the 
stabilizer piston moves at a rate which is proportional 








Figure 18 — A secondary system is used in the turbine 
control which is here illustrated. 


to the rate of travel of the main control piston A. Thus, 
after a given time interval, we find again as in the case 
of Figure 10 a motion of the stabilizer which is propor- 
tional to that of the main control cylinder and thus 
produces the proportional mode of control previously 
explained. 

Again, as in the case of the simpler circuit of Figure 
10, the stabilizer piston E of Figure 17 is forced to re- 
turn to its center position due to the action of spring 
(6) which gradually forces oil through the bypass E 
(“reset” mode of control) . It will be furthermore noted 
that two springs // and J are used for the setting of the 
regulator. J is used as the pre-emergency setting device 
and is only accessible after removing the cover plates 
from the regulator. Any changing of the setting of H of 
the regulator can only reduce but never increase this 
maximum permissible speed, as the force of spring H 
deducts from the force of spring J. 

If this regulator is to be used with a conventional air- 
operated controller, which, for example, responds to 
temperature, a secondary system M, Figure 18, with or 
without valve positioner, is added, which in turn con- 
trols the speed of the turbine as the stroke of the valve 
M adjusts a spring N which opposes the speed signal 
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Figure 19 — The 60,000 cfm blast furnace blower unit in 
the photograph has an air weight control which 
changes the turbine speed through a connection to 
the turbine governor mechanism. 


applied to a bellows O. This speed signal is the same as 
that applied to K. 

Under action of the pneumatic controller (not 
shown) the turbine speed is adjusted by the control 
valve M. 

If for any reason, however, the speed should reach a 
predetermined maximum value established by the set- 
ting of springs J and H, the right-hand pre-emergency 
governor will cut in and take the control away from 
the left-hand temperature controller. 

Again, there are many variations of this theme and 
special circuits responding to current-wattage flow, 
etc., have been designed to meet various specifications. 
As they do not offer any basically new principles, they 
would go beyond the scope of this paper. 

In closing, it appears desirable to stress the need for 
closest cooperation between the designers of the tur- 
bine, and of the blower, the designer of the control, and 
last but not least, the man for whom all the above are 
producing their machinery or devices, the operating 
man whose economic balance sheet, time and cost of 
maintenance and ease of operation—if not his personal 
and plant’s safety, are all the end result of such a co- 
operative effort. 


Figure 20 — Thisturbine driven multi-stage blower is used 
as a coke exhauster. 
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ROCKBESTOS © 

A.V.C.’ | 
CARRIES 32% 
GREATER LOAD 


YET BOTH ARE THE SAME SIZE 


Compare A.V.C. with Type RH in a 250 MCM size* 


@ you use 2'" conduit for both 
Size for size A.V.C. has a @ you use the same size fittings and lugs 
HIGHER. AMPERE RATING @ you have the same installation costs 
@ BUT Type RH carries only 224 amperes whereas higher- 
rated A.V.C. carries 296 amperes—a 32% increase 
in capacity. 






For more efficient current-carrying capacity, always specify Rockbestos 
A.V.C. Write for the booklet ‘Cut Current Carrying Costs.” 


*From Chapter X—-National Electrical Code-——3 conductors in condvit—40°C-104°F, 


: ROCKBESTOS A.V.C 
‘YOUR BEST BUY ROCKBESTOS PRODUCTS CORPORATION ” NEW HAVEN 4, CONN. 


NEW YORK CLEVELAND DETROIT CHICAGO PITTSBURGH ST.LOUIS LOS ANGELES OAKLAND, CAL. 
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EXPERIMENTAL OPERATION OF A BASIC-LINED 
SURFACE-BLOWN HEARTH FOR STEEL PRODUCTION 


By C. E. SIMS 
Assistant Director 
Battelle Memorial Institute 


Columbus, Ohio 


A Thirty-two heats of new 
process” steel have been made by sur 
face-blowing 1000-lb charges of hot 
basic iron in a 


“special 


hearth. 
The experiments were conducted ina 


basic-lined 


cooperative research project of Car- 
negie-Hlinois Steel Corp. and Battelle 
Memorial Institute. 

Conclusions from the research pro- 
ject are as follows: 

1. Surface blowing in a basic-lined 
hearth to produce steel from basic 
iron is chemically sound and metal- 
lurgically feasible. 

2. Mechanical properties of the 
steels produced place them in the 
same limits as open hearth steel of 
the same composition. 

3. Standard basic pig iron is en- 
tirely suitable as a raw material. 

t. Average time of heat was 12 
minutes. The time was demonstrated 
to be a function of the rate of air in- 
put, or of oxygen input when oxygen- 
enriched air was used. 

5. Abrupt carbon flame drop was 
an accurate indication that the car- 
bon content was close to 0.05 per 
cent. 

6. Carbon can be oxidized to below 
0.05 per cent, manganese below 0.01 
per cent, and silicon below 0.01 per 
cent. 

7. Nitrogen can be maintained at 
about 0.003 per cent. 

8. Up to 97 per cent of the phos- 
phorus and up to 50 per cent of the 
sulphur can be climinated. 


* Condensation of a paper presented at the annual meeting of 
the American Institute of Mining and Metallurgical Engi- 
neers, New York, February 12-16, 1950. 
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and 


F. L. TOY 


Assistant to Manager, Research and Development 


Carnegie-lllinois Steel Corp. 


Pittsburgh, Pa. 


9. A substantial part of the tem- 
perature the was 
found to be from the oxidation of 
about half the carbon to CO.. 


gain in process 


10. Burned lime requirements were 
from 120 to 180 Ib per ton. 


11. The fumes produced were de- 
finitely less dense than in the acid 
bessemer process. In the course of the 
experiments slopping was controlled 
until it was no further problem 


During the experimental program, 
some of the heats were raised in car- 
bon, manganese and silicon by the ad- 
dition of carbon and of ferro alloys, 
and deoxidized by aluminum to pro- 
duce ingots of semi-killed plate and 
structural grade. The one-half-inch 
test pieces which were processed from 
two of these ingots are designated in 
the following text as Special Process 
No. 1 and Special Process No. 2. The 
mechanical properties of these test 
pieces were compared with those of 


specimens from plates processed from 
a representative bessemer blow and a 
representative open hearth heat. In 
selecting the material, the composi- 
tion, particularly with respect to car- 
bon and manganese, was specified to 
permit a comparison at approxi- 
mately the same strength level after 
normalizing. Because the subject 
steels from the three processes were 
reduced to %-in. thick plates by 
methods which were not identical, it 
was not feasible to control the finish- 
ing temperatures in the range desir- 
ed. Hence, all of the materials were 
normalized for one hour at 1700 F 
before testing. 

The specimens used for making 
tensile tests had reduced sections, 1 
by 14 by 214 in. long, and gage lengths 
of 2 in. This specimen size was adopt- 
ed so that the existing extensometer 
equipment could be utilized; conse- 
quently, the per cent elongation is 
reported in a 2-in. gage length. 


TABLE | 


COMPOSITION OF PLATE USED FOR COMPARISON OF BESSEMER, 
OPEN HEARTH, AND SPECIAL PROCESS STEELS 


Composition, per cent 


Type Heat No. 

C Mn P S Si Al Al.O N 
Bessemer Y-4836 0.15 0.45 0.087 0.038 0.017 0.006 0.005 0.008 
Special Process 
No. 1 4017, Heat 23 0.18 0.68 0.027 0.019 0.102 0.005 0.020 0.002 
Special Process 
No. 2 4605, Heat 32 0.26 0.52 0.022 0.024 0.086 0.007 0.013 0.003 
Open Hearth 72L083 0.26 0.47 0.014 0.034 0.075 0.006 0.009 0.003 
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Since 1889, Heppenstall has produced a variety 
of smooth forged and rough machined forgings 
for every conceivable purpose—and Heppenstall’s 
reputation has been built upon the superior quality 
of these forgings. 

Through the years, Heppenstall has paced the 
industries it serves by recommending improved 
carbon or alloy steel forgings—heat treated to 
provide wide margins of safety. 








Today, the “Diamond H” emblem also signifies 
highest quality in forgings of high temperature al 
loys and stainless steels. Thus, for steels of specia 
analysis .. . for any shapes you may require. . 
you can rely upon the combination of Heppenstall’: 
own steel and the excellence of Heppenstall crafts 
manship. To better your product and your produc 
tion, to boost quality and performance—us¢'| 
Heppenstall forgings. | 


HEPPENSTALL 
... The most dependable name m TONES 


PITTSBURGH 


DETROIT 


BRIDGEPORT 










GAS SAMPLING 
HOLE 


JOINT 


HEARTH CHAMBER 
BASIC BRICK LINING 


ALL SHELL PLATE 25° 
fp THICKNESS 

FLANGE 37° THICKNESS 
ALL WELDED CONSTRUCTION 


OFFTAKE OR NOSE SECTION 
__—ALL_MONOLITHIC LINING 











3-6) - 


a 2-6 ~ 




































































' ! 
! poe ! 
! ! 
! ! 
! ! 
> ’ 
! ! 
! | ! 
| ! 
t p+ 
' ' 
A A. 
(wel + 






































Figure 1 — Experimental hearth chamber for surface 


The chemical compositions of test 
specimens in per cent as obtained by 
check analyses appear in Table I. 


The usual bend tests were made on 
1!4-in. wide specimens of full plate 
thickness. All of these specimens not 
only bent the required 180 degrees 
over a diameter equal to the plate 
thickness, but could also be bent flat 
without rupture. 


In addition to the usual tensile test- 
ing reported in Table II, additional 
test specimens of each of the four 
steels were tensile strained 10 per 
cent after which aging treatments of 
10 minutes at room temperature, 24 
hours at room temperature, and 3 
hours at 400 F were applied. The 
specimens were then put back in the 
tensile machine and tested to failure. 
By comparing the results of this test- 
ing with those obtained in the cus- 
tomary tensile test, it was possible to 





evaluate the effect of the above aging 
treatments, after 10 per cent strain- 
ing, on the increase in true stress at 
10 per cent strain, and the increase in 
tensile strength and the loss in uni- 
form elongation, total elongation and 
reduction in area. The data obtained 
showed that the two special process 
heats performed similarly to the open 
hearth heat and both steels perform- 
ed differently from the bessemer 
steel. The same differences were 
brought out by hardness tests con- 
ducted before and after both strain- 
ing and strain aging. 

Another more commonly used test 
for determining strain aging was 
tried on the steels tested. This is the 
familiar concrete-bar test in which 
test specimens are bent 90 degrees, 
aged at 550 F for 1 hr and unbent. In 
this test, the bessemer steel fractured 
with practically no deformation on 
unbending, whereas specimens of the 


TABLE II 
LONGITUDINAL TENSILE RESULTS ON MATERIALS 
NORMALIZED AT 1700F FOR ONE HOUR 








+ 
oe —_______ ¥-if — —_—_—_—_——_— 
blowing. 


two special process steels and the 
open hearth steel unbent to a flat 
position without developing cracks. 

Transition temperatures were de- 
termined on all of the materials in 
the normalized condition using 
Charpy keyhole notch bar impact 
specimens. It was found that the spe- 
cial process steels were comparable to 
the open hearth steel and had lower 
transition temperatures than the bes- 
semer steel. 

Charpy notch-bar impact tests 
were also conducted on these mate- 
rials in both the strained and strain- 
aged conditions. The results indicated 
that the effect of both straining and 
strain aging are greatest in the bes- 
semer steel, and that the special proc- 
ess steels are much more like the open 
hearth steel in this respect. 

One method sometimes used to 
evaluate strain aging is to compare 
the tensile strength at room tempera- 
ture with that at approximately 400 
F. Materials showing a gain in tensile 
strengths at 400 F are said to be sus- 
ceptible to strain aging, and the de- 
gree of strain aging is judged by this 
increase. The strain-aging propensity 
of the two special process steels in 





—— P . Special Special this test is comparable with that of 
ensile Properties essemer — —s — the open hearth steel. 
Heats made later at South works 
Upper yield, psi 41,850 35,450 36,550 36,300 » specis rocess, cast as ingots 
Tensile strength, psi 61,050 60,450 66,850 ee eee pees, cot ne at 
Elongation in 2 in., per cent 37.5 35.7 35.2 37.5 and rolled into plates were subjected 
Reduction in area, per cent 64.7 56.8 57.7 61.6 


(Please turn to page 120) 
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HYATT Experience - 


Hyatt Hy-Load bearings are high capacity cylindrical roller bearings. They 
are available in two diameter series, wide and narrow widths and standard 
AFBMA boundary dimensions. 


There are ten major types; four with separable inner races, two with sepa- 
rable outer races and four which are non-separable. 

This wide range of available sizes and types, plus complete interchange- 
ability of parts permits wide flexibility of machine design and assembly 
procedures. 

Over the years, more and more design engineers have come to rely upon 
Hyatt for completely dependable bearing engineering. If bearings are part 
of the machine you are designing reach for your Hyatt catalog or make use 
of the Hyatt Engineering Service. For further information write to Hyatt 
Bearings Division, General Motors Corporation, Harrison, N. J., Chicago, 
Detroit, Pittsburgh and Oakland, Calif. 
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(Continued from page 118) 


to a number of the above tests (or- 
dinary and extraordinary) to deter- 
mine whether the properties differed 
from those of open hearth steels. It 
should be realized that the composi- 
tions were such as to give “as-rolled” 
tensile strength ranging from 45,000 
to 49,000 psi, so that a direct compari- 
son with the properties of the Bat- 
telle heats could not be made. How- 
ever, the customary tests indicated 
that the tensile and bending proper- 
ties of the South works special proc- 
ess steels were equivalent to normal 
open hearth steel properties for a 
similar composition. In addition, the 
reverse bend tests indicated clearly 
that the material performed as well 
as open hearth steel. The Charpy 
transition temperatures were favor- 
able and the amount of strain aging 
exhibited in the Charpy tests was ap- 
proximately the same as that pre- 
viously exhibited by the Battelle 
heats. It was, therefore, concluded 
that this special process material be- 
haves in a like manner to open hearth 
steel of similar composition. 

The experimental unit of 1000-lb 
hearth capacity was decided upon be- 
cause it was considered that this was 
about the smallest quantity of iron 
that could be blown to advantage and 
the largest that could be me!ted con- 
veniently in the laboratory. 

In designing the unit, efforts were 
made to keep it as simple yet as flex- 
ible as possible to obtain maximum 
experimental data. The main dimen- 
sions and principal details of con- 
struction of the shell are shown in 
Figure 1. The shell was made in two 
parts, the nose or offtake section be- 
ing separate. The lower section, or 
hearth chamber section, is a short 
cylinder with axis horizontal and a 
segment cut off at the top where the 
nose section is attached. The nose 
section is a truncated pyramid de- 
signed to carry away the gaseous 
products of reaction. 

This design provided a fairly shal- 
low bath, with a maximum depth of 9 
in., and a large surface area, approxi- 
mately 18 by 36 in. The blast traveled 
the long dimension of the bath sur- 
face to give the maximum oppor- 
tunity for reaction. Thus, it came 
close to simulating conditions that 
would pertain to larger hearths. By 
making the hearth chamber propor- 
tionately twice as wide, the capacity 
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could be increased to more than 27 
tons by increasing the diameter three 
times. 

The lower section or hearth cham- 
ber, with the exception of the, jet- 
block area, was lined with hard-burn- 
ed magnesite brick laid in magnesite 
mortar. The nose section was made 
with rows of welded studs inside. An 
internal, removable form was insert- 
ed, and a periclase ramming mix tam- 
ped into place to form a monolithic 
lining. The two parts of the shell were 
lined separately and then assembled. 

The seven jet pipes were placed in 
a single row and threaded into a base 
plate like a row of candle molds. The 
back plate of the wind-box was pro- 
vided with a row of pyrex windows 
arranged so that the operator could 
sight down each pipe. 

The complete unit was mounted 
over a pit large enough to allow the 
unit to turn over completely. This 
pit also contained a slag box and a 
ladle for receiving the finished metal. 

The most satisfactory method 
tried for sampling the bath during a 
heat was to make an opening through 
the shell above the wind-box big 
enough, and at such an angle, that a 
regular sampling spoon could be dip- 
ped in and withdrawn with a sample 
of metal. Satisfactory slag samples 
were not obtained when the blast was 
on. Samples of charge metal were 
taken before it was put into the 
hearth, and samples of finished metal 
and slag were obtained when the 
hearth was tilted for pouring. Almost 
every sample of metal and slag was 
analyzed by two laboratories, and in 
most cases excellent checks were ob- 
tained. samples were taken 
through a hole in the side wall of the 
nose section. 


Gas 


Temperatures determined 
with an optical pyrometer. Readings 
on the pig iron were taken as it pour- 
ed over the spout of the induction 
furnace used for melting or over the 
lip of the ladle into the hearth cham- 
ber. Temperatures of finished metal 
were taken as it poured over the lip 
of the nose section into the ladle. 
Temperatures during the heat were 
taken by sighting through a window 
and down one pipe. 


were 


It is quite appropriate to compare 
the surface blowing operation with 
the bottom-blown basic or Thomas 
process. While the elimination of sili- 
con, manganese and carbon is similar 





in the two processes, the course of 
phosphorus elimination is signifi- 
cantly different. In basic bottom- 
blowing converter practice, no im- 
portant quantity of phosphorus is re- 
moved up to the flame drop; the 
afterblow is necessary to remove this 
element. In the new surface-blowing 
process, however, all the phosphorus 
that is going to be eliminated is out 
by the time the flame drops. 


Although the strongly oxidizing 
conditions that exist during the sur- 
face blowing operation would not or- 
dinarily be considered ideal for sul- 
phur removal, it has come to be well 
known that a slag, if sufficiently 
basic, will remove sulphur from steel 
even under oxidizing conditions. Jn 
the present tests, the sulphur of the 
pig iron averaged 0.035 per cent and 
that of the finished metal of all the 
heats averaged 0.021 per cent, with a 
maximum of 0.028 and a minimum of 
0.011 per cent. Most of the sulphur 
eliminated was removed in the first 
four minutes of the heat, but there 
was a gradual reduction up to the end 
of the heats. 

Compared with bessemer and Tro- 
penas processes, the fumes given off 
during the blowing period of the new 
process were relatively small in vol- 
ume. None were visible in the atmos- 
phere of the laboratory building 
where the tests were conducted, the 
air remaining clear at all times. Ob- 
servations of the stack showed that 
some brown fumes were emitted for 
2 to 3 minutes at the start of blowing 
(probably manganese oxide), but 
only a thin white fume was produced 
for the remainder of the heat. 

Commercial-scale experiments were 
conducted at the South works plant 
of Carnegie-Illinois Steel Corp. This 
work was done in a hearth designed 
and built by Jones & Laughlin Steel 
Corp., where it had been tested with 
an acid lining. Basic lining was in- 
stalled at South works and fifteen ex- 
perimental heats were made with 
charges of 25 and 30 tons of hot metal 
using fixed jets to surface-blow the 
metal. 

Many operating problems remain 
to be worked out before smooth prac- 
tice can be established, but these 
commercial-scale tests completely 
corroborated the results of the labora- 
tory tests as far as the chemical re- 
actions of the surface-blowing process 
is concerned. 
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Eliminate Guesswork 
when you buy couplings! 


No matter what size couplings you need—whatever the 
service—see Koppers first! Because only Koppers offers 
you Fast’s Couplings, proved the best insurance for 
coupling problems you can buy! For 30 years, Fast’s 


have been industry's standard for low-cost, trouble-free 
coupling operation. 


When you specify Fast’s you get the benefit of Koppers 
Engineering service, acknowledged finest available. 
Koppers engineers, backed with 30 years of Fast’s Coup- 
ling experience, study your problem. Then show you 


which Fast’s Coupling you need (and more important) 
why you need it! 


Take advantage of Koppers long-term coupling 
experience. Buy Fast’s Couplings and get Koppers 
valuable Engineering Service—a service you cannot buy, 
but which Koppers offers without obligation. The 


Fast’s Catalog contains full details. Mail coupon for 
your copy today! 







SEND FOR FREE CATALO 
KOPPERS CO., INC., Fast’s Coupling Dept., 
213 Scott St., Baltimore 3, Md. 


Please send me a copy of Fast’s Catalog relative to 


(type of industry). 
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ALAN WOOD PUTS HOT STRIP MILL IN OPERATION 


A The recent completion of a 30-in. 
continuous hot strip mill has given 
the Alan Wood Steel Co. greatly ex- 
panded capacity for the production 
of finished material, and particularly 
for flat-rolled products. Prior to this 
installation, the company’s primary 
producing facilities exceeded the ca- 
pacity of its finishing mills, neces- 
sitating the sale of a considerable por- 
tion of its production in semi-finished 
form. The new installation at Ivy 
Rock, Pa., which constituted a $9,- 
000,000 project, will put the company 
in a much improved position. 
Actually, the mill is not entirely 
new, but was rebuilt from an existing 
installation at the Cleveland, Ohio, 
works of Jones and Laughlin Steel 
Corp. The new building which houses 
the mill is 1100 ft long x 170 ft wide, 
and is constructed as two bays, par- 
allel and adjacent. Construction of 
the building required 1500 tons of 
steel. Foundations for the building 
and equipment entailed 17,500 cu yd 
of concrete, and 150,000 cu yd of ex- 
cavation and grading were necessary. 
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The mill is rated at an overall capac- 
ity of 218,000 tons per year, and is de- 
signed to produce hot-rolled strip 
over a range from 6 to 16 in. wide, 
0.059 to 0.0746 in. thick, to 6 to 25 in. 
wide, 0.1196 to 0.25 in. thick. 

Slabs, ranging 6 to 26 in. in width, 
66 to 180 in. in length, 2% to 4%¢ in. 
in thickness, and 800 to 5500 Ib in 
weight, are rolled on the company’s 
blooming mill and pass over a turn- 
table and a run-in table directly into 
the slab and billet preparation build- 
ing, which also serves as a slab vard 
for the new strip mill. At present, all 
slabs are cooled and conditioned be- 
fore going to the strip mill furnace, 
but space is available for the future 
installation of a transfer between the 
slab run-in table and the furnace 
charging table should it become de- 
sirable. 

From stock, cold slabs are brought 
by overhead crane to a magazine de- 
piler which feeds them on to the fur- 
nace charging table. A double ram 
type pusher, permitting the charging 
of either one or two rows of slabs, 
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moves them off the charging table 
and through the heating furnace. 
N 


HEATING FURNACE 


At present, one heating furnace is 
installed, with provisions for the ad- 
dition of a second unit when desired. 
The furnace is of the conventional 
three-zone continuous type, with a 
capacity of about 60 tons of slabs per 
hr. Its hearth is 18 ft wide, with 
lengths of 46 ft in the main heating 
zone and 14 ft in the soaking zone. 
The heating zone is supplied with six 
combination burners on top and six 
more on the bottom, while six burn- 
ers overfire the soaking zone. Burn- 
ers are designed to handle steam- 
atomized fuel oil or coke oven gas. 

The furnace is steel encased, has a 
suspended roof, and is thoroughly in- 
sulated. Automatic control of tem- 
perature and fuel-air ratio is applied 
to each zone, and furnace pressure is 
automatically controlled. All 
controls and instruments are installed 
in a control house located on the mill 
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floor near the discharge end of the 
furnace. 

An unusual feature of this furnace 
is the recuperator which consists of 
several long alloy steel tubes of large 
diameter placed in the flue between 
the furnace and its stack. Air for 
combustion is pushed through the 
tubes by a fan rated at 18,480 cfm, 20 
oz, and attains a temperature aver- 
aging about 700 F. 

Heated slabs are discharged from 
the furnace on to a mill approach 
table 39 ft long. 


HOT MILL 


The first roughing stand is a ver- 
tical scale breaker with cast iron rolls 
32 in. in diameter and 81% in. long, 
running in roller bearings. No. 2, 3, 4 
and 5 roughers are two-high, 30-in. x 
2114-in. stands spaced, respectively, 
18 ft, 3 ft 6 in., 52 ft 6 in., and 57 ft 
from the preceding stand. Two ver- 
tical edgers, with rolls 19 in. in diam- 
eter and 10'% in. long, are installed, 
one, 7 ft behind No. 3 rougher and 
the second, 7 ft behind No. 5 rougher. 

A delay table approximately 136 
ft long separates the roughing train 
from the finishing train, which con- 
sists of six, two-high, 30-in. x 214, 
in. stands, spaced on 20-ft centers. 

Mill rolls are of steel in No. 2 and 3 
roughers and in the vertical 
edgers, and these stands are equipped 


two 
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TABLE | 
Motor Motor Gear Roll Strip speed 
hp rpm ratio rpm fpm 
No. 1 scalebreaker ) 12.4 104 
No. 2 rougher 21.6 119 
- 1800 505 Various 
No. 3 rougher } 35.1 193 
No. 4 rougher J 45.2 248 
No. 1 edger (after No. 3 
rougher ) 100 | 600-900 13.78 43.6- 65.4 154-230 
No. 5 rougher 1500 662-772 10.72 61.6-71.8 339-396 
No. 2 edger 100 600-900 7.44 80.5-121 284-427 
No. 1 finisher 1500 280-420 6.53 42.8- 64.2 235-353 
No. 2 finisher 1500 280-420 4.22 66.4— 99.7 365-548 
No. 3 finisher | 1500 280-420 3.4 87.4-123.4 453-679 
No. 4 finisher 1800 110-230 Direct 100 -230 550-1264 
No. 5 finisher 1800 115-230 Direct 115 -230 632-1264 
No. 6 finisher | 1800 115-230 Direct 115 -230 632-1264 


with brass roll-neck bearings. Chilled 
iron rolls are used in No. 4 and 5 
roughers and in the six finishing 
stands, with composition roll-neck 
bearings. Roll settings are adjusted 
through manually operated screws. 

A roll shop located at the end of 
the hot mill building contains a roll 
lathe and a roll grinder. 

The first four units of the roughing 
train are driven through gearing by 
a single 1800-hp, 505-rpm, 6900-volt 
wound rotor motor. Each of the small 
edging units is driven by a 100-hp, 
600 to 900-rpm 250-volt shunt motor. 
No. 5 rougher is driven by a 1500-hp, 
662 to 772-rpm, 600-volt d-c shunt 
motor. 

The six finishing stands are indi- 
vidually driven by three 1500-hp, 280 


to 420-rpm motors and three 1800-hp, 
115 to 230-rpm motors, all of 600- 
volt, shunt type. 

Gear ratios and mill speeds are 
given in Table I. 

Seven solenoid operated loopers 
are installed along the mill, two locat- 
ed on the delay table between the 
roughing and finishing trains, and 
five between successive stands of the 
finishing train. 

As the steel passes through the hot 
mill, it is subjected at various points 
to steam jets and water sprays to in- 
sure a clean, smooth surface. These 
jets and sprays are controlled by 
solenoid operated valves. Water is 
supplied by a 1000-gpm, 1200-psi 
centrifugal pump. 

(Please turn to Page 126) 
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“We Saved Valuable Space... 


and reduced the cost of a new 


400 amp. Fusetron dual-element 
Fuses instead of 600 amp. 


ordinary fuses.” 


GIVE 10 POINT 
PROTECTION 





ELECTRICAL PROTECTION 
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panelboard . .. when we installed 


FUSETRON FUSES 


TRUSTWORTHY NAMES IN 


“After we were awarded the contract 
for electrical work in a new ice plant, 
we discovered that the power distribu- 
tion panel was far too large for the 
space allotted to it. This panel was to 
accommodate two 60 horsepower mo- 


_tors, plus several smaller ones. 


“There was only one convenient lo- 
cation, so we refigured the panel size 
based on using Fusetron Dual-Element 
Fuses. We reduced the panel sections for 
the 60 H.P. motors from 600 amp. fuses 
to 400 amp. Fusetron fuses and reduced 
the sizes for the other motors in propor- 
tion. 


“The panel fitted the space easily. In 


addition to saving the necessary space, 
the cost of the panel was reduced con- 
siderably.” 


E. A. Brown, Vice President 
Sanborn Electric Company 
Indianapolis, Indiana 





1 Protect against short-circuits. 


2 Protect against needless blows caused by 
harmless overloads. 


Protect against needless blows caused by 
excessive heating — lesser resistance 
results in much cooler operation. 


p=) 


Provide thermal protection — for panels 
and switches against damage from heating 
due to poor contact. 


Protect motors against burnout from over- 
loading. 


Protect motors against burnout due to 
single phasing. 


Give DOUBLE burnout protection to 
large motors — without extra cost. 


Make protection of small motors simple 
and inexpensive. 


co oN O WwW 


Protect against waste of space and money 
— permit use of proper size switches and 
panels. 


10 ss Protect coils, transformers and solenoids 


against burnout. 
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Fusetronétuses 


Give All-Purpose Protection 


because eee The fuse link element opens on 
short-circuit — the thermal cutout 
element protects on overloads — the 
result, a fuse with tremendous time- 
lag and much less electrical resistance. 


They have the same degree of 
Underwriters’ Laboratories approval 
for both motor-running and circuit 
protection as the most expensive 
devices made. 

Made to the same dimensions as 

. ordinary fuses — fit all standard fuse 
holders. 

Obtainable in all sizes from 1/10 to 
600 ampere, both 250 and 600 volt 
types. Also in plug types for 125 volt 
circuits. 


Their cost is surprisingly low. 











———— 





DON’T RISK LOSSES 


One needless shutdown... 
One lost motor... 
One destroyed switch or panel... 


May cost you far more than re- 
placing every ordinary fuse with 
a FUSETRON dual-element fuse 


MAIL THE COUPON NOW for complete 
information about Fusetron Fuses and 


’ 

their 10 point all-purpose protection | 
Bussmann Mfg. Co., University at Jefferson 

St. Louis 7, Mo. (Division of McGraw Electric Co.) 

| 

| 


Please send me complete facts about FUSETRON Dual-Element 
FUSES. 


FUSETRON is a trade mark of the 
Bussmann Mfg. Co., Division of 
McGraw Electric Co. 

Name 


Title 


Company 


| 
| Address 
| City & Zone State 350 
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(Continued from Page 123) 
Table rollers are of cast type, and 
in the tables between the mill stands 
line shaft and 
gears by d-c motors. The hot runout 


are driven through 
table, which extends approximately 
290 ft bevond the end of the finishing 
train, is composed of 128 rollers, indi- 
vidually driven by fifty-three 0. 
0.4-hp motors and seventy-five 


2 to 
0.75 
to 1.50-hp motors operating under 
variable frequency of 16.7 to 36.7 
cycles. 

At the end of the runout table are 
two down-coilers, each driven by a 
50-hp shunt motor. From the coilers 
a hot coil conveyor extends into the 
adjacent processing building, making 
two 90 degree bends to double back 
in opposite direction to the mill flow. 

Rolled product, not intended for 
coiling, is pushed off the runout table 
on to a cooling bed transfer approxi- 
mately 162 ft wide x 32 ft long which 
leads to a cold run table. This table 
feeds a flying shear, designed to cut 
lengths of 5 to 40 ft. The shear is fol- 


lowed by a sheet piler and a sheet 
transfer over which product may be 
moved into the adjacent processing 
bay. 

At present, equipment is provided 
only for hot finishing, and includes a 
roller leveling line for cut lengths, a 
combination leveling and cut-up line, 
a coil slitting line, and a coil pickler. 
Cold finishing equipment may be an- 
other construction project for the 
future. 


MOTOR ROOM 


The motor houses the six 
drive motors of the finishing train, to- 
gether with their gear sets, motor- 
generator sets and all controls and 
switchgear. Power for the d-c drives 
which operate under adjustable volt- 
age control is supplied by a motor- 
generator set composed of two 3000- 
kw, 600-volt d-c generators driven at 
360-rpm by a 8400-hp, 6900-volt syn- 
chronous motor. Excitation for these 
units and for the d-c mill drive motors 
comes from a set driven by a 300-hp, 


room 


440-volt, 1800-rpm synchronous mo- 
tor and containing a 100-kw gener- 
ator for excitation of finishing stand 
drives, a 60-kw generator serving the 
8400-hp synchronous motor fields, a 
30-kw generator serving the 3000-kw 
generator fields, a 5-kw generator for 
the motor on No. 5 roughing stand, 
and another 5-kw generator serving 
control units. Two rotating regu- 
lator sets are provided for control of 
bus voltage and power factor. Var- 
iable frequency runout 
table motors comes from a set con- 
sisting of a 150-hp, 250-volt d-c shunt 
motor driving a 32-kva, 120 to 220- 
volt, 16.7 to 36.7-cycle a-c generator 
and a 100-kw, 56 to 120-volt d-e dy- 
namic braking generator. 


power for 


The large rotating equipment in 
the motor room is cooled by filtered 
forced air from a 130,000 cfm fan, 
keeping the motor room under pres- 
sure. The motors driving the rough- 
ing train are not located in the motor 
room, but are cooled by air from an 
18,000 cfm fan. 


Figure 2— Alan Wood's new 30-in. hot strip mill is the first in eastern Pennsylvania. Mill took a little over a year to con- 
struct and cost $9,000,000. It is the largest plant addition in the company’s 123-year old history. Finishing capacity is 
estimated at 218,000 tons annually. 
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Typical Keystone Double Rail 
under - running installation, 
used to operate heavy 
cranes, conveyors and indus- 
trial haulage systems. 


Assembly of No. 45813 
Standard, No. 45815 Insu- 
lator and No. 45814 Clamp- 
ing Bolts. 


KEYSTONE RAIL SYSTEMS PROVIDE 
ALL-WEATHER INSULATION 


Heat or sleet... rain or snow . . . indoors 
or outdoors, you are sure of positive in- 
sulation with Keystone Under-Contact Rail 
Systems—proved throughout the industrial 
plants of America. 








On heavy cranes, ore and coal bridges, 
Type DD Keystone Contact Roil unloading conveyors and other types of 
cig oe hs te deae teal industrial haulage systems, this under-rail Type PGB Keystone Contact Rail 
ch: epee’ ee ee . . Insulotor, for under - running 
insulator. Takes 30- to 100-Ib contact system has proved its outstanding service. Weather-preuimenadiian 
standard rail sections value of positive power. The Keystone insulator housing, compact mica 

method of suspending the rail makes it insulation 

easy to replace a broken insulator without 

disturbing the balance of the assembly, and 

as the rail is loose fitting, it is free to con- 

tract and expand, thus preventing insulator 

breakage. 


For long-lasting, positive transmission of 
power, specify Keystone. Write today for 


the catalog on industrial insulation systems. Types HA and | Keystene Con- 
tact Rail insulator — Cast iron 
base, cemented at factory to 
ee ey ee porcelain insulator. All metal 


ot acne Gk a ae COLLECTORS, CABLE STRAIN CLAMPS, pnitg. dee-hee aaa: 
quired CONTACT RAIL SHOES & 


ELECTRIC SERVICE MANUFACTURING CO. “ey 


de 2 CAMBRIA STREET © PHILADELPHIA 22, Faw. 


Type BO Keystone Contact Rai! 
insulator for over-running serv- 
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DESIGNED AND BUILT 


ly SALEM 





ROTARY 
HEARTH 
FURNACES 


HEAT 
TREATING 
FURNACES 


Roller Hearth Furnaces of all 
sizes for annealing and heat 
treating are built by Salem. 
These furnaces are con- 
structed to utilize protected 
atmosphere where required. 
Shown at right is a Salem 
Roller Hearth Furnace 150 
feet long. 


SOAKING 
PITS 


The Salem Circular Soaking Pit is a 
high type heating furnace designed 
primarily for the purpose of heating 
steel ingots for rolling. This furnace 
gives remarkable uniformity of tem- 
perature within an ingot, from side to 
side, and top to bottom, and all ingots 
in the pit are uniformly heated. Salem 
Soaking Pits are capable of producing 


Salem STAGGERED Soaking Pits 


Salem 


Designed with capacities from 5 tons 
to over 70 tons per hour, Salem Rotary 
Hearth Furnaces handle and heat the 
most delicate and sensitive grades of 
metal and effect definite savings, in- 
creased production and high quality 
results in the ferrous and non-ferrous 
fields. 


= * S — 
be as Racrana. at 


erate te: 
REHEATING FURNACES 


Reheating furnaces for the heating of slabs, 
blooms and billets are designed and built by 


IN-LINE Soaking Pits 


Salem DOUBLE ROW Soaking Pits > 


very high tonnage . for a given 
hearth area, they will produce tonnage 
equal to or better than any other type 
of ingot-heating furnace. 


Salem Soaking Pits may be adapted to 
utilize any fuel including blast furnace 
gas, natural gas and liquid fuels. 


Recuperation may be added if desired 


Salem Engineering Company 


Salem, 


Ohio 


Salem also builds steel mill and 
industrial heating furnaces in- 
cluding open hearth furnaces, 
butt-weld pipe furnaces, forge 
furnaces, ordnance equipment, 
direct-fired annealing covers for 
sheets and strip and continuous 
heat treating equipment. 


SALEM ENGINEERING COMPANY, 
TORONTO, ONTARIO, CANADA 


SALEM ENGINEERING COMPANY. 
MILFORD, near Derby, ENGLAND 
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COLD DRAWING 
MACHINERY 


“Turn-on-a-dime” versatility is a long-famous quality of 
Vaughn Cold Drawing Machines. When you add the com- 
pletely-versatile factor to Vaughn speed, stamina, and safety, 
you have the net of truly profitable operation. May we 
give you the detailed facts? 

Veughn, Motobloc, and Motoblox—registered U.S. Patent Office. 





50-ton Hot Billet Shear, Gauge Table & Cradles Skew Table 


A name that has meant advanced engineering 
@@? © and painstaking workmanship in the 
building of rugged, enduring steel 


mill equipment for nearly fifty years. 


Slitting Shear 


BIRDSBORO STEEL FOUNDRY & MACHINE CO. «+  BIRDSBORO, PA. 


cv IRDSBORG 


Birdsboro, Pa. and Pittsburgh, Pa. 
STEEL MILL MACHINERY 


MM-5-50 


DESIGNERS and BUILDERS of: Steel Mill Machinery * Hydraulic Presses * Rolls * Special Machinery * Steel Castings * Crushing Machinery 
~ 
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Put yourself in our 
place. Our engineers 
had been instructed to 
design a new 3000 to 
4000 Ib. capacity elec- 
tric fork truck—a com- 
pletely functional “work 
horse” — retaining traditional Baker quality and rugged- 
ness and adding features that contribute to greater 
utility, safety and convenience. 


For months they worked like demons—analyzing basic 
materials, testing controls, motor characteristics, hydrau- 
lic equipment, studying every essential truck func- 
tion, designing, re-designing, assembling, re-assembling. 


Finally they said —“HERE IT IS!” 


“Looks like a lot of truck,” said our management, “but 
how much will it cost?” 


“LESS THAN ANY TRUCK IN ITS CLASS!” 
was the answer. 


“Will it do the job?” 
“LOOK AT THESE TEST RECORDS!” 


Our engineers had subjected this truck to exhaustive 
tests covering every conceivable truck function. It had 
come through with flying colors. 


BUT WE WANTED TO BE SURE! 


So we selected a plant which had just about the toughest 
operating conditions you'll find anywhere, and put one 
of the pilot models on test there. 


This plant is a high-production foundry. Abrasive dust, 
heavy, punishing loads, typical foundry floor condi- 
tions, continuous, round-the-clock, three-shift operation 
—the most strenuous service you'll ever ask of a truck. 


So—We Sold Them the Pilot 





Model of Our New FT (100% Functional) Fork Truck 
which Had Been in Their Plant on Test 


Frankly, no industrial truck had ever been able to 
“stand the gaff” in this foundry. 


BUT THE BAKER FT DID! 


From the day it was installed, there was NOT ONE 
MINUTE OF DOWN TIME! 


As a result, the company insisted on keeping this truck: 
the pilot model which was in their plant on test! 


That's the story of the development of the new Baker 
FT 3000 to 4000 Ib. capacity Electric Fork Truck. Pro- 
duction models are now rolling off the assembly line 
in our new modern plant. Write us, or ask your nearest 
Baker representative to give you details on the toughest, 
lowest-priced, fork truck in its class. 





Baker FT Fork Truck delivering rough castings to 
tumbling machine at the Taylor & Boggis Foundry. 


THE BAKER INDUSTRIAL TRUCK DIVISION of The Baker-Raulang Co. 


1229 WEST 8OTH STREET e CLEVELAND 2, OHIO 





HY-LIFT tal FORK & RAM Fe 
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In Canada: Railway and Power Engineering Corporation, Ltd. 
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12 years of continuous service on 
this four stand tandem cold mill 


















OIL AND GREASE SYSTEMS 

















= & This long period of continuous service 

is one reason why there are more 
Trabon Automatic Systems in operation 
than all other makes... time tells. 





Trabon systems deliver the exact mea- 
sured amount of lubricant to each bearing 
—no excess to damage the product being 
manufactured. 


Trabon oil and grease systems are SAFE... POSITIVE 
... AUTOMATIC ..SEALED... result in lower operat- 
ing costs, increased production and protection to men 
and machinery. 


Backed by 20 years of experience in engineering and 
installing lubrication equipment, Trabon can save thou- 
sands of dollars for you. 


Regardless of the size or type of your machine — 
whether single or tandem mills for stainless, alloys, 
aluminum or brass —there is a Trabon system to fill 
your need. Call or write today. 


WRITE FOR YOUR COPY OF BULLETIN 469 


TRABON ENGINEERING CORPORATION 


1814 EAST 40th STREET ° CLEVELAND 3, OHIO 
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February 1 

A The Koppers Co. has been awarded a contract to 
supervise a $50,000,000 engineering and construc- 
tion program in Turkey under the ECA. Work con- 
sists of terminal facilities and coal preparation plants. 
February 2 

A Atlas Steels Ltd., Welland, Canada is installing 
the first mills in Canada for the production of stainless 
sheet. 

A The Munitions Board reported to Congress that 
outlays under the national defense stockpiling pro- 
gram have been increased by $556,000,000 raising 
cost of the entire program to $3,773,000,000. 

A The mine operators accepted President Truman's 
proposal for a 70-day truce in the industry. No deci- 
sion was reached on this by the United Mine Workers. 


February 3 

A No. 1 heavy melting scrap advanced to $31.00 a 
ton in Pittsburgh, up $1.00. 

A The National Steel Corp. reported 1949 earnings 
of $39,311,269 or $16.02 a share compared with 
$16.35 a share in 1938. 

A The Armco Steel Corp. announced a new stain- 
less steel alloy possessing high strength and hard- 
ness, good corrosion resistance and good fabricating 
properties. 

February 4 

A F. W. Dodge Corp. reports that contracts awarded 
for building and heavy construction in the thirty- 
seven states east of the Rockies in January were 
$730,855,000, an increase of 51 per cent over Jan- 
uary one year ago and a drop of 21 per cent from the 
preceding month. ; 

A Carnegie-Illinois Steel Corp. announced a new 
construction program which will increase production 
of cold reduced sheets by 200,000 tons a year in the 
Chicago district. The program requires no major 
additions and will be completed in about fifteen 
months. 

A Total payroll for the iron and steel industry in 
1949 was $2,061,770,000, the second highest in 
history. Average hourly wage rates were the highest 
ever at $1.703, and workers averaged 34.5 hours 
per week. Estimated total employment was 620,500. 
A Secretary of Treasury Snyder asked Congress to 
increase revenues $1,000,000,000 through addition- 
al taxes on corporation, estates and gifts. Some excise 
taxes would be reduced for a total of $695,000,000. 
A U. S. Steel Corp. accepted President Truman's 
proposal for a 70-day truce in the coal industry. 

A A number of steel producers in the Pittsburgh 
district were requested to shut down electric furnaces 
during the daytime to save coal. 


A General Refractories Co. has decided to pur- 
chase the stock of the Americana-Austrian Magnesite 
Corp. of Pittsburgh. 


February 6 

A Based on reports from companies having 93 per 
cent of the steel capacity of the industry, the operat- 
ing rate of the steel industry is scheduled at 91.5 per 
cent of capacity for the week beginning February 6, 
1950. This is equivalent to 1,744,200 tons compared 
with 1,774,700 tons one week ago. 
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February 7 

A The six blast furnaces at Carnegie-Illinois Steel 
Corp. Rankin Works set a new production record in 
January of 192,521 net tons, and the five furnaces 
at the Ohio Works set a new record of 148,217 tons. 
A Department of Commerce estimated 1949 U. S. 
exports of $12,000,200,000 and imports at $6,626,- 
000,000. 

A American Railway Car Institute reported freight 
car deliveries in January at 2,395 compared with 
8,913 in January 1949. Total backlog on February 1 
was 19,026 compared with 12,036 thirty days previ- 
ously. 

February 8 

A The Inland Steel Co. shut down a second blast 
furnace because of the coal strike. 

A John L. Lewis and the soft coal operators resumed 
negotiations for a new contract. 

A The E. W. Bliss Co. awarded Westinghouse a 
$400,000 contract for motors and auxiliary equip- 
ment for the single-stand strip mill being constructed 
for Cantieri Metallurgici Italiani of Italy. 

A General Electric Co. was awarded a $2,000,000 
contract by the Detroit Steel Corp. for the electrical 
equipment on the new hot strip mill at Portsmouth, 
Ohio. 

February 9 

A The House Judiciary sub-committee postponed its 
investigation of the steel price rise to March 15, 16, 
17. 

A Texas Eastern Transmission Corp. started flow of 
gas through a new 800-mile pipe line from Texas 
which will supply industry in Ohio, Pennsylvania 
and New York. The 800-mile Texas-Ohio pipe line 
cost $73,500,000, and will eventually deliver 235, - 
000,000 cu ft of gas a day. 

A President Truman's Fact Finding Board ended its 
hearings today on the coal dispute and started writing 
its report for the president. 

February 10 

A Production of primary aluminum in 1949 was 
1,206,947,014 lb compared with 1,244,358,193 lb 
in 1948. Shipment of sheet, plate and strip totaled 
777,910,955 lb. 

February 11 

A According to the Economic Council, income pay- 
ments to individuals in 1949 totaled $209,800,000, - 
000, down from $211,900,000,000 in 1948. 

A The Association of American Railroads reported 
net income of Class 1 railroads at $436,000,000 in 
1949 compared with $698,000,000 in 1948. 
February 12 

A The Census Bureau stated that unemployment 
rose to a postwar high in the middle of January of 
4,480,000, with 56,947,000 persons employed. 

A The striking soft coal workers refused to return 
to work in spite of a Federal Court order barring a 
strike for ten days. 

February 13 

A The Treasury Department estimated that Federal 
tax collections during the calendar year in 1949 were 
$40,501,000,000 compared with $42,302,000,000 
in 1948. 

A Based on reports of companies having 93 per cent 
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of the steel capacity of the industry, the operating 
rate of the steel industry is scheduled at 90.7 per cent 
of capacity for the week beginning February 13, 
1950. This is equivalent to 1,729,000 tons of steel 
compared with 1,744,200 tons one week ago. 
February 15 

A Coke plant and blast furnaces of the Kaiser Steel 
Corp. went on a reduced schedule because of the 
coal strike. 

A United Engineering and Foundry Co. will expand 
its Canton plant at an estimated cost of $600,000 to 
$700,000. 

A No. | heavy melting scrap rose to $32.00 a ton in 
the Pittsburgh district. 

February 16 

A NLRB General Counsel Denham revealed that the 
CIO Steel Workers will ask the NLRB for union shop 
elections in all basic steel companies. 

A J. L. Lewis asked a guarantee of 200 days a year, 
a 7l/ hr day, and an increase of 15¢ in the royalty 
for the welfare fund. 

February 17 

A R. L. Polk & Co. announced that registration of 
passenger automobiles in the United States in 1949 
reached a record total of 4,838,342 units, compared 
with the previous record of 3,880,206 in 1929. 

A John L. Lewis renewed his instructions to the 
striking coal miners to obey the Federal Court order 
and to go back to work. This message was stronger 
than the one which was previously sent out. 
February 18 

A Philip D. Reed, chairman General Electric Co., 
expects sales for the first quarter of 1950 to be 
about the same as the first quarter of 1949. 
February 19 

A Soft coal miners remained on strike in spite of 
John L. Lewis’ second back to work order. 


February 20 

A Net earnings of the Allegheny-Ludlum Steel Corp. 
for 1949 totaled $1,976,323 or $1.15 per share of 
stock after preferred dividends. This compares with 
$5.05 a share in 1948. Total sales in 1949 were 
$105,734,721. 

A Based on reports from companies having 93 per 
cent of capacity of the industry, the operating rate of 
the steel industry is 88.8 per cent of capacity for the 
week beginning February 20, 1950. This is equiva- 
lent to 1,692,800 tons of steel ingots and castings 
compared with 1,729,000 tons one week ago. 

A Federal Judge Keech signed an order directing 
the striking coal miners to show cause why they 
should not be found in contempt for failing to obey 
a back-to-work order which he issued on February 18. 


February 21 

A The National Steel Corp. declared a dividend of 
$1.50 per share for, the first quarter of 1950, an 
increase of 25¢ over the previous regular rate. 

A Department of Commerce reported the country’s 
gross national product for 1949 at $257,000,000,000, 
or $5,000,000,000 less than 1948. Change in actual 
volume of goods was probably less when the lower 
prices are taken into account. 

February 22 

A The United States Steel Corp. reported that ship- 
ments of finished and semi-finished steel products on 
the Monongahela River in 1949 were 96.8 per cent 
higher than in 1948. 


February 23 

A The Detroit Steel Corp. let a contract to Rust 
Engineering Corp. to construct a $300,000 slab 
furnace. 
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February 24 

A The Lake Superior Iron Ore Association reported 
that iron ore consumption in the United States and 
Canada in January totaled 6,740,047 gross tons. 
Stocks of ore on hand at the end of January totaled 
32,003,928 tons compared with 31,904,181 tons one 
year ago, 193 furnaces were in operation on February 
1 compared with 195 one year ago. 

A General Motors cut prices from $10 to $40 on its 
cars and trucks, and according to its cost of living 
formula will cut wages 2¢ an hour. 

A Federal Judge Keech directed United Mine Work- 
ers to face contempt charges Monday, February 27th. 
February 25 

A Eastern Railroads are planning substantial reduc- 
tions in freight rates on iron and steel products to 
meet truck competition. 


February 26 

A The AISC reports that the estimated total bookings 
of fabricated structural steel products dropped slightly 
in January to 116,987 tons, compared with 124,251 
tons the month before and 130,418 tons the previous 
year. 

February 27 

A The Pennsylvania Railroad reported net income 
for 1949 of 95¢ a share compared with $2.61 a 
share in 1948. 

A The United Mine Workers pleaded not guilty to 
government charges that the union is defying a court 
injunction against a strike in the soft coal fields. 

A Based on reports from companies having 93 per 
cent of the steel capacity of the industry, the operat- 
ing rate of the steel industry is scheduled at 73.7 per 
cent of capacity for the week beginning February 27, 
1950. This is equivalent to 1,404,900 tons of steel 
ingots and castings compared with 1,692,800 tons one 
week ago. 

A Gwilym A. Price announced that the Westing- 
house Electric Corp. earned more money in 1949 
than in any other year. Net income was $67,268,555 
or $4.95 a share after preferred dividends. This com- 
pares with $4.11 a share in 1948. Net sales in 1949 
totaled $945,699, 382. 

A The Bethlehem Steel Corp. announced that it had 
increased its ingot capacity 800,000 tons to 15,000,- 
000 tons in 1949. 


February 28 

A The House sent back to a House-Senate conference 
the freight absorption bill which had been up for 
approval. 

A Pittsburgh Consolidation Coal Co. cut the quar- 
terly dividend 3 and salaries from 5 to 20 per cent. 
A Lloyd's Register of Shipping reports that merchant 
vessels launched in 1949 totaled 633,306 tons, a rise 
of 506,888 tons over 1948. 

A The ECA approved installation of a semi-con- 
tinuous hot strip mill at Ougree, Belgium for S. A. 
Ougree-Marihaye. Estimated cost of the whole project 
is $16,800,000. The 66-in. hot mill will include a 
4-high rolling mill as well as 4-stand finishing equip- 
ment which will produce about 378,000 metric tons 
of plates and sheets per year. 

A The American Swedo Iron Corp. plant at Danville, 
Pa. is to be shipped to San Juan, Puerto Rico where it 
will be set up. Plant includes a bar mill and other 
facilities. Estimated capacity will be 12,000 tons per 
year. 

A The Carnegie-Illinois Steel Corp. cut the price of 
armature and electrical grade sheets $5.00 a ton, 
transformer grade 90 was reduced $8.00 a ton and 
transformer grade 80 was reduced $13.00 a ton. 
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+» To give you greater coke-producing capacity... 


Koppers constantly improves | 


r 




















its coke-oven installations 


Recently , the Engineering and 
Construction Division of Koppers Company completed 
106 new coke ovens for the East Steubenville Plant of the 
Wheeling Steel Corporation. This installation is a good 
example of the way Koppers, through the years, has in 
creased the carbonizing capacity of its coke ovens. 

Built in two batteries of 53 ovens each, these 106 new 
ovens carbonize 2594 net tons of coal per day. This com- 
pares with a carbonizing capacity of 2500 net tons of coal 
per day from Wheeling’s 145 old Koppers-type ovens. In 
other words, the 106 new ovens produce more coke than 
the 145 old ovens . . . real production progress, indeed 

These new Koppers-Becker Underjet Coke Ovens are 
underfired with coke-oven gas, and are equipped with 
waste-gas recirculation; also, there is provision for future 


blast-furnace gas underfiring. Each individual oven is 40 


ig. 
feet, 6 inches long, 13 feet high and 18 inches in average 
width, with a 3-inch taper. 


Koppers Company and coke ovens have lor been 


1g 
synonymous. But, in any problem related to coal carbon- 
ization, Koppers engineers are specialists and are always 


available for consultation and advice. 


Koppers Company and its subsidiary, Freyn Engineering 
Company, also offer comprehensive metallurgical services 
in the design and construction of blast furnaces, open-hearth 
furnaces and sintering plants. Also, in the engineering of 


mills and other steel plant facilities 


ENGINEERING AND CONSTRUCTION DIVISION 


KOPPERS COMPANY, INC. 
PITTSBURGH 19, PA. 


106 new Koppers-Becker Underjet Coke Ovens designed and con 
structed by Koppers Company, Inc., for the East Steubenville Plant 
of the Wheeling Steel Corporation 


















VU. S. PAT. 2,781,067 


Speer carbon brushes provide dependable 

commutation...the utmost freedom from overheating, sparking, 

excessive wear and energy losses. Result—peak motor performance...a vital factor in 
the economical operation of electrical lift trucks. And, equally 

important, no costly material handling delays. 


These brushes are only one of the many types that Speer has 
developed to match mechanical and electric service 
characteristics. For more than 50 years Speer’s experience 
in meeting brush requirements of machine design or 


>: maintenance is at your service. 
Speer ™ 
PANT iclimadel lathe rushes -contacts - welding electrodes - graphite anodes -rheostat discs - packing rings- carbon parts 
ARE AeMAR IANO CHICAGO’ CLEVELAND: DETROIT: MILWAUKEE*NEW YORK~ PITTSBURGH 
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BROWN RADIAMATIC BROWN RECORDER 
a .* . > 
. (radiation detector) (high-speed potentiometer) 
ADVANCLD heating techniques and forming methods are setting the pace for 
a totally new concept of economical production operations. 
And, right in step with such developments is the Brown approach to fast 
and accurate temperature measurement. The Radiamatic reads tempera- 
tures, ranging from 200° to 3200° F., with unprecedented speed and pre- 
cision . . . on stationary, moving or revolving work. It is unaffected by 
vibration, mechanical shock, corrosive atmospheres and ambient tempera- 
! ry , . 4 , . ‘ . 7 
tures. The ElectroniK Strip-Chart Recorder is a perfect partner for the 
Radiamatic ... accurately records the slightest temperature change in less 
: £ | 
WORLD'S F ae . 
sane than two seconds. 
fe) ier VIPs Vile). | . ee ss re ° 
un einen Check on these “perfect partners” for greater efficiency in all of your heat- 
INSTRUMENTATIO . ° ° . ° ° 
: “a 9 enema ing and forming operations. Call in your local Honeywell engineer for com- 
plete information ... he is as near as your phone! 
Write, today, for a copy of Catalog #5103! 
MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4464 Wayne Avenue, Philadelphia 44, Pa. 
Offices in 77 principal cities of the United States, Canada and throughout the world 
> 6185 Advanced Iustiumentation 
parts FOR METAL PRODUCING 
RGH 
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Johnston 

Corrugated Cinder Pot 
Performance 

Key to Slag a 
Economy 


Continuous Developments 
Increase Service Life of 
Johnston Corrugated Cinder Pots 


Slag Handling is expensive business—part of the 
cost of every ton of steel. But when you apply 
Johnston Corrugated Cinder Pots and Slag Han- 
dling Equipment you'll find their performance an 
important factor in keeping slag disposal at the 


lowest cost-per-ton of steel produced. 


Every Johnston Corrugated Cinder Pot is engi- 
neered for its specific job. That’s why they estab- 
lish records for heat-hours of service life—why 
they are so economical for use in blast furnace or 


open hearth slag disposal operations. 


Then, too, you'll find that our engineers are con- 
stantly developing and improving methods and 
equipment for more efficient slag handling. This 
continuing research is reflected in reduced slag 
disposal costs when you adopt Johnston Corru- 


gated Cinder Pots and Slag Handling Equipment. 





250 
400 


Don’t forget that it pays to keep your eye on what's 

ys rite or phone and we'll 
show you how we can ex] te your slag handling 
by installing this modern equipment. 


MACKINTOSH-HEMPHILL CO. 


PITTSBURGH AND MIDLAND, PA. 

















FOUND IN GEORGES CREEK LOWER BEDS 


A Discovery of more than 600,000,- 
000 tons of semi-smokeless coal in the 
lower beds of the Georges Creek field 
in Allegany and Garrett Counties, 
Md., was announced recently by the 
Department of the Interior. 

The new reserves are found in 10 
coal beds buried below the two that 
have provided most of the field’s coal 
production. Those two beds have 
been mined for many years and are 
being worked out. As a result, pro- 
duction, which was about 2,250,000 
tons a vear before 1931, is now ap- 
proximately 1,800,000. tons. 

Little was known about the coals 
in the lower beds until the Bureau of 
Mines and the U. S. Geological Sur- 
vey, with the cooperation of the 
Maryland Department of Geology, 
Mines, and Water Resources, explor- 


INSTALL 36 NEW TYPE NAIL 


Industy News... 


600,000,000 TONS OF SEMI-SMOKELESS COAL 


ed them between 1944 and 1946. 
Diamond drilling, examination of 
operating mines and accessible aban- 
doned ones, and a geologic study of 
the area yielded the estimate of re- 
serves. Only coal beds 18 in. or more 
thick were included. 

The coals rank as low-volatile bi- 
tuminous, and carbonization tests 
showed that they vielded strong coke. 
It was found that the ash and sulphur 
contents, although rather high, can 
be reduced by washing, and that 
some of the coals may be suitable for 
use in blends to produce metallur 
gical coke. Another suggested use is 
as fuel in nearby metropolitan areas, 
such as Washington and Baltimore. 

A technical paper describing the 
studies observes that while it may not 
be economically feasible to mine 18- 


MACHINES 





Installing the last three of 36 new type nail-making machines, Joliet works 
of American Steel and Wire Co. is ready for a spring building boom. Each 
set of six units is capable of turning out 20 tons of roofing nails each week. 
Much faster than old type machines, which they replaced, the new ones 
produce 325 nails a minute, ranging from 3% in. to 2 in. long. This pro- 
duction line of 24 machines is supplemented by another line of 12 else- 
where in the nail-making department of this U. S. Steel subsidiary. 
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in. coal in the Georges Creek field at 
present, the estimate of reserves in- 
cludes over 150 million tons in beds 
over 36 in. thick, and more than twice 
that quantity in beds from 24 to 36 
in. thick. It also observes that while 
recovery of coal from mines now op- 
erating in the field averages 50 to 60 
per cent, modern mechanized mining 
methods should increase recovery to 
75 or 80 per cent. 


BIRDSBORO APPOINTS 


THREE SALES AGENCIES 
A Birdsboro Steel Foundry and Ma- 


chine Co. announces the appointment 
of three manufacturer's agents. Two 
of the new agents will handle its line 
of presses and hydraulic equipment. 
The third will handle steel castings. 

Miller-Joyce, located at 122% §. 
Vermont Ave., Los Angeles, Calif., 
has been appointed to handle all 
types of Birdsboro hydraulic presses 
and related equipment in the terri 
tory of Southern California and Ari 
zona. Whitty Engineering Co., of 10 
High St., Boston, Mass., will handle 
hydraulic presses and related equip 
ment in the New England states. The 
J. R. Allen Co., with offices at 402 
Swetland Building, Cleveland, Ohio, 
will act as agent for Birdsboro steel 
castings, both rough and machined, 
in the state of Ohio, with the excep 
tion of counties in eastern Ohio bor 
dering Pennsylvania and West Vir 
ginia. 


FOLLANSBEE EXPANDS 


ROCHESTER WAREHOUSE 


A Follansbee Steel Corp. announced 
that an expansion program was under 
way in the Follansbee metal ware- 
house in Rochester, N. Y., involving 
a move to larger warehouse quarters. 

A steady improvement in indus- 
trial outlook for the upper New York 
state area served by the warehouse 
was given as a chief factor in initiat 
ing expansion plans. 

The Rochester warehouse is one of 
three Follansbee metal warchouses. 
The two others are in Pittsburgh, Pa., 
and Fairfield, Conn. 





BROSIUS 


r the keenest product-engineering 


iL4 






* Chargers and 
Manipulators 


* Cinder Notch 
Stoppers 


When you buy any of the prod- 
ucts shown on this page for fur- 
nace or mill or forging floor, it 
will pay you to specify BROSIUS. 
Wherever you see the well-known 
mark of BROSIUS, you'll find 
equipment keenly and specifically 
designed to do the best job accord- 
ing to the needs of the plant for 
which it was intended . . . you'll 


find ruggedly-built and sensibly- 


engineered machinery easy to 


operate and maintain. Write with- 
out obligation for detailed infor- 
“a mation on any BROSIUS product. 


Call on us today. 








ELECTRICAL GROUP 


TO MEET IN BALTIMORE 


A Of interest to the electrical men in 
the steel industry is the meeting of 
AIEE District No. 2 which will be 
held in Baltimore, Md., on October 3, 
4 and 5, 1950. This district includes 
the states of Ohio, West Virginia, 
Pennsylvania, New Jersey, Delaware 
and Maryland. 


BRAKE SHOE FIRM 


CONSOLIDATES IN CANADA 


A American Brake Shoe Co. an- 
nounces the consolidation of all op- 
erations of its Canadian subsidiaries 
into one corporation, the Dominion 
Brake Shoe Co., Ltd., a wholly owned 
subsidiary. The operating assets and 
business of Joliette Steel, Ltd., and 
Ramapo of Canada, Ltd., were ac- 


(Please turn to page 144) 


HOLLOW FORGING INGOTS 


Industry’s demand for larger and larger 
hollow forgings is making it neces- 
sary to cast ingots in sizes beyond 
anything ever before attempted. 
Recently Bethlehem Steel Co. has 
completed an ingot mold believed 
the largest in existence, capable of 
producing an ingot of 134-in. diam- 
eter, weighing approximately 720,- 
000 Ib. Shown here is the stripping 
of the first ingot cast in this mold, 
in No. 3 open hearth at the Bethle- 
hem, Pa., plant. Ingots of this size 
will be used in making the hollow 
forged vessels of large inside diam- 
eter required by the chemical in- 
dustries. 


142 





The capt y FETE fr Greatly Improved 


Write for This 
Bulletin covering 
all types of F.E.1. 
Heat Treating 
Furnaces. 


IRON AND STEEL ENGINEER, MARCH, 1950 














© Completely Automatic 


@High Air-Preheat 
© Minimum Scaling 


MODERN TO THE Nth DEGREE... Latest 
records show greatly increased output of ingots 


with minimum fuel consumption. 


FIRED BY COLD BLAST FURNACE GAS or any 
other fuel. F.E.1. Soaking Pits provide extremely 
high preheated air temperatures. 


UNIFORM HEATING, controlled automatically. 
No impingement. No overscaling. No washing. 
Minimum maintenance... Bottom making practi- 
cally eliminated. This is due to extremely accurate 


control of temperature and atmosphere. 


Get the facts about F.E.1.— 
the complete buy—from original 


planning through to actual production. 














Now you can have full tension control for im- 
proved coil winding operations! The sensitive 
clutch action of Fawick Type “E” units permits 
faster, more accurate production of coiled 
materials. 

These long-wearing units operate by remote 
control without old-style mechanical linkage re- 
quiring lubrication and adjustment for wear. 

Fawick Clutches on your machines will insure 
higher production standards through less waste 
and more efficiency. 


For specific information on all advan- 
tages of Fawick Industrial Clutch and 
Brake Units, write to the Main Of- 
fice, Cleveland, Ohio, for Bulletin 300. 


FAWICK CLUTCHES DELIVER 


FULL TENSION, CONTROL 


— : y > 








(Continued from page 142) 
quired by Dominion Brake Shoe Co., 


Ltd. 


With this consolidation, Dominion 
Brake Shoe will operate all of the 
Canadian plants of the parent com- 
pany through five divisions. These 
operating divisions will be the Brake 
Shoe division, Joliette Steel division, 
Canadian Ramapo division, Ameri- 
can Brakeblok division, and Kellogg 
division. 

Dominion Brake Shoe Co., Ltd., 
will make its principal office at 1405 
Peel St., Montreal, Canada. It will 
continue to operate plants located at 
Lindsay, Niagara Falls and St. Thom- 
as, in Ontario, and Joliette, Quebec. 


POWER CONFERENCE 


TO BE HELD IN APRIL 


A The AIEE Power Conference will 
be held April 19 and 20 in the Wil- 
liam Penn Hotel, Pittsburgh, Pa. On 
April 19 the subject will be power 
generation and on April 20 the sub- 
ject will be industrial power systems. 


CHEMICAL FIRM 


ACQUIRES OHIO PLANT 


A Dacar Chemical Products Co., 
Pittsburgh, Pa., announced that it 
has acquired an additional plant at 
East Liverpool, Ohio, for the manu- 
facture of its chemical products sold 
to steel plants, foundries and other 
industries. The plant site consists of 
buildings on a four-acre plot with rail- 
road siding. 

General offices and research lab- 
oratory will remain at the Pittsburgh 
plant. The new plant will provide ap- 
proximately 50 per cent increased 
capacity for the company’s existing 
products and facilities for new prod- 
ucts recently developed. 


GENERAL REFRACTORIES 


EXPANDS FOREIGN TRADE 


A General Refractories Co. an- 
nounces that it has entered into a 
contract to purchase all of the out- 
standing capital stock of the Ameri- 
can-Austrian Magnesite Corp. of 
Pittsburgh, Pa. This corporation 
owns all of the stock of Austro-Ameri- 
can Magnesite Co., an Austrian cor- 
poration, which owns and operates 
magnesite deposits and a refractory 
brick plant near Radenthein, Austria. 
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ai P 4 } STRIP 
COIL HANDLING SYSTEM 


at Gary Sheet and Tin Mill, Carnegie-Ilinois Steel Corp. 


This Link-Belt Double Strand Chain Conveyor serving 3 coilers, provides gentle 
and controlled transportation of hot coils for maximum mill yield. The platen 
top of the chain provides adequate bearing surface for the edges of the 
coiled strip; the space between the chains allows for air passage for cooling on 
the conveyor. Chain design is rugged, with chain loads transmitted through 
ample chain joints. The weight of each 10 ton coil is distributed over a num- 
ber of outboard rollers which provide maximum stability. 





The above installation includes three hydraulic conveyor-loaders, two lift 
and turn units for 90 degree transfer of coils and five side discharge unload- 
ing down-tilters. 


Link-Belt Engineers are always available to discuss your conveying and 
power transmission problems. 


L ! -} K Ta & LT C re) ay PA wl @ Chicago 9, Indianapolis 6, Philadelphia 40, Cleveland 15, 
*. Pittsburgh 13, Atlanta, 
& 


Houston 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices in Principal Cities. 11,628 
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Alliance 


FIRST IN SIZE 


FIRST IN CRANE DESIGN 


@ We produce big and unusual cranes, 
We're delighted with unheard of and al- 
most impossible applications for cranes. 
For example, above is a 270-ton gantry 
crane installed fifteen years ago on this 
dam. Successful operation of the dam de- 
pends on the crane. Similarly, other huge 
installations depend on big Alliance cranes. 

On this crane two 135-ton trolleys can act 
independently or in combination when lift- 
ing loads in excess of 135 tons. One trolley 
is equipped with a 20-ton auxiliary hoist to 


handle lighter loads. 


For fifty years, Alliance has been design- 
ing, engineering and building giant cranes 
for heavy industry. Where unusual types 
of cranes are required—for any service— 
Alliance engineering experience and di- 
versified background of. its personnel is 
generally sought. 

Thousands of Alliance cranes are on the 
job today hoisting and shifting gigantic 


loads . . . safely, smoothly, quickly, eco- 


nomically. Always rely on Alliance to. 


give your plant dependable extra 


lifting power. 





THE ALLIANCE 


MACHINE COMPANY 


PITTSBURGH OFFICE 
1622 OLIVER BUILDING, PITTSBURGH, PA. 


PULATORS $ + SOAKING PIT CRANES + STRIPPER CRANES + SLAB AND BILLET 


MAIN OFFICE. 
auitanes, pare we 
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Floyd L. Greene, president of Gen- 
eral Refractories Co., states that this 
acquisition is scheduled to be com- 
pleted by spring. It will enable the 
company to apply its American pat- 
ents, processes and “know-how” in 
the most important field of special- 
ized refractory production outside 
the United States. Through this pur- 
chase the company will acquire addi- 
tional facilities and sources of raw 
materials for competing in world- 
wide refractory markets. 


FOSTER-WHEELER CORP. 


ORGANIZES FRENCH FIRM 
A Foster-Wheeler Corp., New York, 


has organized a French subsidiary, 
Societe Foster-Wheeler Francaise, for 
handling European construction acti- 
vities. The French company will 
maintain offices at 6, Rond Point des 
Champs Elysees in Paris. R. M. Serre 
will direct the sales work on the con- 
tinent of Europe with headquarters 
at the Paris office. 


AMERICAN AIR FILTER 


ACQUIRES ILLINOIS FIRM 


A American Air Filter Co., Ine., 
Louisville, Ky., and Herman Nelson 
Corp., Moline, Ill., recently merged 
their interests, with the former com- 
pany remaining as the surviving cor- 
poration. 

Each organization will continue to 
operate from its respective headquar- 
ters, with present management and 
field representation. 


UNITED ENGINEERING 
EXPANDS AT CANTON 


A United Engineering and Foundry 
Co. of Pittsburgh, Pa., announces an 
expansion program which will soon 
begin at its Canton, Ohio, plant and 
which will add about 12,500 sq ft to 
their present machine shop and ship- 
ping facilities. The cost of the entire 
project is estimated between $600,- 
000 and $700,000 and will include the 
purchase of some new machine tools. 

The new building and the new ma- 
chine tool acquisitions will be de- 
voted mainly to the grinding and 
other finishing operations on large 
roils. A new tool and gage room will 
also be incorporated into the new 
area. Designed as a 140 ft extension 
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forget impeller blade erosion 





Filter the air 


and you can 


OU’VE got a maintenance problem in the making 
when you feed a turbo-blower raw air. The seem- 
ingly harmless particles of dust and dirt it contains 
become killers when they enter a high speed, rotary 
blower—and rapid wear and erosion of the impeller 
is the costly end result. 
Scores of mills have solved this problem economi- 
cally with the installation of AAF Multi-Duty Air 


Filters at the blower intake. 














| 
TURBO-BLOWERS 


Diagram at left shows a typi- 
=) cal installation in which pro- 
vision has also been made 


for quickly changing and 
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cleaning as integral func- 
tions of the operating cycle. 
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Uniformly constant air sup- 





ply is assured as operating 














resistance remains fixed 

when once established for a given dust concentration. 
Here’s one more opportunity to eliminate a possible 
source of shutdowns and costly repairs. For complete 
information on Multi-Duty’s record in turbo-blower 
service, call your local AAF representative or write 
direct to— 


AMERICAN AIR FILTER COMPANY, INC. 


302 Central Avenue, Louisville 8, Ky. 
In Canada: Darling Bros., Ltd., Montreal, P. Q. 


AIR FILTERS 


AND ELECTRONIC PRECIPITATORS 
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It's experience that builds a reputation in the conveyer 
business—and only years of dealing with thousands of 


t conveying problems can provide it. The lessons learned along 


am 


dependable conveyer service to both light and heavy industry. 


the way—the good jobs—the difficult ones—those that weren't 
so good—the equipment that was too light, or heavier than 
it needed to be—all go to make up a seasoned, well-balanced 


materials handling organization—people that can give a 


Mathews Engineers have been dealing with conveying problems for nearly 
50 years. They have the stuff of which reputations are made—good, solid 
experience. There is no substitute for it. 

The benefit of this experience, and the facilities of three modern plants are 
available to American and Canadian Industry. Your handling problem is our 
business. Your Mathews Engineer would like to tell you about Mathews Con- 


veyer Systems, and the smooth, continuous flow of materials which they create. 


MATHEWS CONVEYERS 


GENERAL OFFICES ..... . . Mathews Conveyer Company 
ELLWOOD CITY, PENNSYLVANIA 
PACIFIC COAST DIVISION . . Mathews Conveyer Company West Coast 
SAN CARLOS, CALIFORNIA 
CANADIAN DIVISION........ - Mathews Conveyer Company, Ltd. 
PORT HOPE, ONTARIO 


Engineering Offices or Sales Agencies in Principal American and Canadian Cities 
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to the present shop, the building will 
provide one main aisle 60 ft wide and 
one side aisle 30 ft wide, both serviced 
with heavy duty traveling cranes. It 
is estimated that 150 tons of struc- 
tural steel will be required and mod- 
ern lighting, heating and ventilating 
systems will be featured. The new 
building is expected to be completed 
for operation within nine to ten 
months. This addition, coupled with 
a modern research laboratory, re- 
cently completed at a cost of about 
$125,000, will make the Canton plant 
one of the best equipped iron foundry 
and roll manufacturing plants in the 
world. 

United also has plants in Youngs- 
town and Akron, Ohio; Pittsburgh, 
Vandergrift, and New Castle, Pa.; 
Aurora, Ind., and Wilmington, Del. 


ALCOA ESTABLISHES 
NEW ROLLING DIVISION 


AA new division for the rolling of 
magnesium sheet will be established 
by Aluminum Co. of America at its 
New Kensington, Pa., works in the 
near future. 

This new division has been estab- 
lished because of greatly increased 
demand for magnesium sheet in air- 
plane construction and other phases 
of the national security program, the 
announcement said. 

Magnesium rolling operations were 
conducted at the New Kensington 
works for a number of years in times 
past, but were discontinued in 1947 
because of the sharp drop in demand 
for magnesium sheet after World War 
II. Sufficient orders are now assured 
to make possible the establishment 
of this operation on a developmental 


basis. 


CUTLER-HAMMER, INC. 
OPENS DAYTON OFFICE 


A The opening of a new sales office 
at 410 West First St., Dayton, Ohio, 
is announced by Cutler-Hammer, 
Inc. The office has been opened to 
meet the expanding need for Cutler- 
Hammer motor control and _ allied 
electrical apparatus in the Dayton 
area. 

P. L. Erickson, widely known Cut- 
ler-Hammer sales representative in 
that area, manages the office as a 
branch of the company’s Cincinnati 
district office. 
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HEREVER metals are cleaned, 
plated or coated, “Karbate” im- 
pervious graphite equipment is an 
ideal material for cooling, conveying, 
pumping or storing the corrosive 
fluids involved. 
“Karbate” pipe, fittings, valves, plate 
heaters, steam jets, pumps, tube-bundle 
heat exchangers, cascade coolers and 


related equipment are immune to at- 
tack by most commercial chemicals. 
This equipment is particularly well 
adapted tohandling pickling solutions 
... Parkerizing and Bonderizing baths 
... nickel, copper, tin and zinc plating 
solutions...and the Alumilite and 
Alzek processes. 

“National” carbon brick are the 


These products sold in Canada by Canadian National Carbon Company, Ltd., Toronto 4 














— 
ADVANTAGES OF “‘KARBATE”’ IMPERVIOUS GRAPHITE 
@RESISTS THE ACTION OF ACIDS, ®RESISTANT TO MECHANICAL SHOCK 
ALKALIS AND OTHER CHEMICALS ®IMMUNE TO THERMAL SHOCK 
®HIGH THERMAL CONDUCTIVITY ®EASY TO MACHINE AND INSTALL 
*LIGHT IN WEIGHT 
— 
150 


time-tested standby in handling nitric- 
hydrofluoric acid solutions ...such as 
are used in the pickling tanks shown 
above. For complete information on 
both “Karbate” impervious graphite, 
and “National” carbon brick, write to 
NATIONAL CARBON DIVISION, 
Union Carbide and Carbon Corpora- 
tion, Department IS. 


The terms ‘‘Karbate’’,“‘National’’ and “‘ Eveready” 
are registered trade-marks of 
NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N.Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


Foreign Department: New York, U.S.A. 
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WJOHN F. BLACK 


Personnel News... 


John F. Black has joined Youngstown Sheet and Tube 
Co. as assistant general superintendent of the steel 
plant at Indiana Harbor works. Mr. Black is a native 
of Enid, Okla., attended public schools there, then went 
to the United States Naval Academy. He later took 
courses at Johns Hopkins University and from a cor- 
respondence school. In 1925 he entered the steel busi- 
ness as a shipyard pipefitter with Bethlehem Steel Co. 
He held several line and supervisory positions which 
gave him a broad knowledge of steel mill practice. In 
1941 he joined Atlas Steel Co., Ltd., at Welland, On- 
tario, Canada as fuel engineer; advanced to assistant 
works manager and in 1947 became plant manager of 
the Wickwire plant of Colorado Fuel and Iron Corp. at 
Buffalo, N. Y. Mr. Black is first vice president of the 


Association of Iron and Steel Engineers. 


L. A. Lambing was named general superintendent of 
J&L’s Pittsburgh works. Mr. Lambing joined J&L in 
September, 1924 as assistant superintendent of open 
hearth and bessemer at Aliquippa works. He was later 
promoted to superintendent of open hearth and bes- 
semer at Aliquippa works, and in 1937 he was transfer- 
red to Pittsburgh works as superintendent of open 
hearth and bessemer. He has served as assistant gen- 
eral superintendent of Pittsburgh works since July, 
1948. 

Arno L. Billeter was named general superintendent 
of the Irvin works of Carnegie-Ilinois Steel Corp.. 
Dravosburg, Pa. Mr. Billeter attended Kirksville State 
Teachers College and Colorado State University. He 
began with Carnegie-I]linois in 1919 as a foreman in the 
annealing department of Gary sheet mill at Gary, Ind., 
and was transferred to Irvin works as superintendent 
of the cold reduction department in 1937. Appointed 
in 1944 as superintendent of the Carnegie-Illinois plant 
at Vandergrift, Pa., he returned to Irvin works in 1947 
as assistant general superintendent. 

George S. Ashmun was appointed general superin- 
tendent of the Jones and Laughlin Steel Corp.’s Otis 
works, Cleveland, Ohio. John M. McColloch, formerly 
superintendent of the finishing divisions at Otis works, 
will succeed Mr. Ashmun as assistant general superin- 


L. A. LAMBING 





tendent. Mr. Ashmun joined Otis Steel Co. in March, 
1916. He served as superintendent of the Lakeside 
plant from 1925 to 1928. He was assistant to the vice 
president and general manager prior to the acquisition 
of Otis Steel Co. by J&L in 1942. Since 1942, he has 
been assistant general superintendent of Otis works. 
Mr. McColloch came to the Otis Steel Co. in Decem- 
ber, 1932, as superintendent of the sheet mill depart- 
ment and for several years has been superintendent of 
finishing divisions. 

John F. Agerter has been appointed superintendent 
of blast furnaces at the Indiana Harbor, Ind., works of 
Youngstown Sheet and Tube Co. He succeeds Clyde 
M. Horan who was transferred to Youngstown as super- 
intendent of blast furnaces at the Campbell works. 
After graduating from public schools in his native city 
of Lima, Ohio, Mr. Agerter worked two years in the 
Lima Locomotive machine shop where he had worked 
during summer vacations while attending high school. 
He later attended Case Institute of Technology, receiv- 
ing a bachelor of science degree in mechanical engi- 
neering. Mr. Agerter entered the steel business at the 
age of 22 as a laborer for Cambria Steel which later 
became part of Bethlehem Steel. He worked for a short 
time as sintering plant foreman, then as blast furnace 
labor foreman, then as blower and later as metallur- 
gical assistant. In 1929 he entered the service of 
Youngstown Sheet and Tube Co. as efficiency engineer 
at the Campbell works coke plant. A few months later 
he began his extended career in the blast furnace de- 
partment as a substitute blower. In 1930 he became a 
blower, in 1933 a furnace practice man; 1939 general 
foreman of blast furnaces and five years later assistant 
superintendent of blast furnaces at the Campbell 
works. He held this position until his recent promotion. 

Albert J. Berdis has been appointed assistant gen- 
eral superintendent of Irvin works of Carnegie-Illinois 
Steel Corp., and Albert T. Reichenbach succeeds him as 
superintendent of the Vandergrift plant of the com- 
pany, it was announced recently by this United States 
Steel subsidiary. Mr. Berdis was graduated from Pur- 
due University with a degree in engineering. He started 
with Carnegie-Illinois in 1929 as a fuel engineer at 


ARNO L. BILLETER 
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GEORGE S. ASHMUN 


YOUR 
COMMUTATION 
TO THE RIGHT 


MORGANITE 


The wide range of MORGANITE 

brush compositions is an important aid 

when selecting a brush to meet a specific motor 
or generator operating condition. 

Equally helpful is the wide experience of 
MORGANITE engineers who will 

gladly assist in determining your 


proper brush grade 


y V CORPORATE: 
bf 


LONG ISLAND CIT 1 NEW YORK 


Manufacturers of Morganite Self-Lubricating Carbon Specialties in 
cluding Seals, Rings, Valves, Slides, Bearings, etc., and Carbon Piles 





Gary works, Gary, Ind., and was transferred to the 
company’s general office in Pittsburgh in 1935 as elec- 
trical engineer. In 1938 Mr. Berdis was named appro- 
priation control engineer at Irvin works. He became 
assistant to the general superintendent there in 1945 
and was named superintendent at Vandergrift two 
vears later. Mr. Reichenbach was graduated from Car- 
negie Institute of Technology with a degree in metal- 





ALBERT J. BERDIS 


lurgical engineering. He was first employed by Car- 
negie Steel Co. in 1918, and has since held various posi- 
tions in the metallurgical and operating departments 
in Pittsburgh district plants of Carnegie-Illinois Steel 
Corp. At the time of his appointment he was superin- 
tendent of the galvanizing department at Irvin works. 

F. R. Burnette has been appointed assistant vice 
president-engineering of United States Steel Corp. of 
Delaware. In this newly created position, Mr. Burnette 
will have special duties in connection with the future 
construction programs of United States Steel. Mr. Bur- 





F. R. BURNETTE 


nette attended Ohio Northern University where he 
was graduated in 1910 with a degree in civil engineer- 
ing. Before going to college, he had been employed at 
Farrell works of Carnegie Steel Co. as a laborer, ma- 
chine operator and foreman, and after graduation re- 
turned to U.S. Steel as an inspector and estimator at 
the Illinois Steel Co. In 1912 he accepted employment 
with Aluminum Co. of France and Aluminum Co. of 
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America at Baden, N. C., returning to U. S. Steel in 
1916 as engineer of coke works for the American Steel 
& Wire Co. at Cleveland. He was made assistant chief 
engineer of the company in 1937 and transferred to Car- 
negie-Illinois in 1939, where he was successively con- 
struction superintendent and assistant chief engineer. 

William C. McConnell, a sales engineer for Reliance 
Electric and Engineering Co. in the Pittsburgh district 
for the past two years, has been named branch manager 
of a new Charleston, W. Va., office, located at 1205 
Kanawha Blvd., East. Mr. McConnell joined Reliance 
in 1947 following graduation from the University of 
Michigan, where he specialized in engineering. 

John H. Elliott was appointed assistant general man- 
ager of operations of Carnegie-Illinois Steel Corp., 
Pittsburgh, Pa. Mr. Elliott is a native of Elwood, Ind. 
He studied engineering at the University of Pittsburgh 
and started with U.S. Steel in 1919 in the engineering 
department of the former American Sheet and Tin 





JOHN H. ELLIOTT 


Plate Co. in Pittsburgh. He was transferred to She- 
nango works as combustion engineer in 1926 and was 
promoted through the ranks there to become assistant 
superintendent in 1937. Later that year, he was trans- 
ferred to Irvin works as superintendent of the tin 
finishing division. He was named assistant general 
superintendent of the plant in 1940 and became gen- 
eral superintendent in 1947. 

William F. MacDonald was elected president of E. F. 
Houghton & Co., Philadelphia, Pa. Mr. MacDonald 
will temporarily continue to hold his present office as 
treasurer, succeeds Major Aaron E, Carpenter, who was 
elected chairman of the board of directors. 

H. Walter Regensburger has been appointed chief 
engineer of the general engineering department of Link- 
Belt Co.., Chicago, Ill., to succeed Harry L. Strube, who 
has retired after many years’ service in sales and execu- 
tive engineering capacities. Assisting Mr. Regensburger 
will be Charles M. Young, Jr., in the capacity of chief 
developmental engineer, and Harold F. Watson as chief 
standards engineer. Both men have been identified with 
the general engineering department since it was first 
organized in Philadelphia in 1946, and both were pre- 
viously members of the Philadelphia plant engineering 
department. 


IRON AND STEEL ENGINEER, MARCH, 1950 









DE LAVAL 
VERTICAL DRIVE 
REDUCERS 


A complete line of De Laval 
vertical speed reducers, in 
both single and double 
reductions, is available for 
driving agitators, mixers, 
and many other types of ver- 


tical shaft equipment. 


If vertical drives are your 


problem, consult De Laval. 


SEThis single reduction 
De Laval Worm Gear Re- 
ducer is available with many 
standard gear ratios and is 
but one of the 93 sizes and 
types of standard De Laval 
Worm Gear Speed Reducers. 


SEND FOR 
CATALOG 
50-11-R. 


Worm Gear Division 


DE LAVAL 


De Laval Steam Turbine Co., Trenton 2, N. J. 


TURBINES + HELICAL GEARS » WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS 
CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 
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ditions, Lintern Aire- 

Rectifiers have always \ 

paid out in dollars and 

cents. But now — with the big cut in 
over-all costs, the outlay is even more 
quickly paid back — in improved ma- 
terial handling, better crane operation, 
and less labor turnover. 


3 MODELS FOR NEW o 
EXISTING CRANES... .- 


These three models 
come in the new “‘split’’ 
design and offer many 
economies. Due to 
elimination of trouble- 
some, clumsy air ducts, 
installation has been 
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greatly speeded up. 
Flexible in location, 
the new models are 
easily and quickly in- 
stalled on existing 

















cranes as well as on 














new ones. The three 
sizes meet all needs 
and allow us to give you the lowest 
cost unit to meet your individual needs. 
In addition, we have a new self-contain- 
ed Ajire-Rectifier for location in cab 
where conditions permit its use. 


May we explain the features and economies of the 
Aire-Rectifier as applied to your particular condi- 
tions? Ask for Bulletin A.C. 4912. 


THE LINTERN CORPORATION 


54 LINCOLN AVENUE BEREA, OHIO 








Albert T. Lawson was elected to the newly-created 
position of vice president, general services, Jones and 
Laughlin Steel Corp., Pittsburgh, Pa. Mr. Lawson 
joined Jones & Laughlin Steel Corp. in 1915. Since that 
time he has successively held the position of chief in- 
dustrial engineer at the Monongahela Connecting and 





ALBERT T. LAWSON 


Aliquippa & Southern Railroads, Vesta Coal Co. 
(Marine Ways), and at Aliquippa works. In 1946 he 
was promoted to the position of chief industrial engi- 
neer for J&L, and since August, 1947, he has been gen- 
eral superintendent of Pittsburgh works. 

James D. Rollins has been promoted to assistant 
chief engineer of Carnegie-Illinois Steel Corp., Pitts- 
burgh, Pa. Norman C, Michels has been appointed plan- 
ning engineer to succeed Mr. Rollins, and Harry C. 
Hunter has been named contract engineer. Mr. Rollins 
has been associated with U.S. Steel since 1934 when he 
was first employed by the American Sheet & Tin Plate 
Co. as a draftsman and estimator. In 1987 he was trans- 
ferred to Gary, Ind., where he attained the position of 
chief engineer of Gary steel works. In 1948 he returned 
to Pittsburgh as planning engineer, the position he 





JAMES D. ROLLINS 


held at the time of his present appointment. Mr. 
Michels, a graduate of Purdue University, started his 
career with Carnegie-IIlinois in 1941 as a special engi- 
neer in the general offices. He left the corporation in 
1947 to become assistant to the president of a clay 
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products company. A graduate of Iowa State College, 
Mr. Hunter first joined U. S. Steel as a field engineer 
for the American Bridge Co. He has held various en- 
gineering posts in American Bridge and Carnegie-Illi- 
nois and was general supervisor of construction at Gary 
steel works when appointed to his present position. 
Van H. Leichliter has been named assistant vice 
president, operations, for American Steel and Wire Co., 
Cleveland, Ohio. Mr. Leichliter, who was employed in 









BROWNING @& 
MILL TYPE CRANES have 


Llerity of Streng lh wvers 


STRENGTH IS NEEDED / ; 








Browning Mill Type Cranes are built in accordance with 
A. 1. S. E. specifications. They incorporate the types of 
motors and controls on which your mill or in- 
dustry has standardized. This flexibility adapts 





“ ° 
your VRB crane perfectly to your needs. Only Built 
the finest materials are employed. Browning as you 
heavy duty cranes meet the most rigid demands If 

. = : yourse 
and satisfy the most critical users. Our design, 
placing plenty of strength wherever needed, is would 
the outgrowth of 48 years’ experience in the build 
VAN H. LEICHLITER crane industry. them” 
the Worcester, Mass., metallurgical laboratory of the —_ Write for our Bulletin "S™. 


wire company in February, 1930, presently is general 


. , — , ; VICTOR R. BROWNING & COMPANY, Inc. 
superintendent of the company’s South works in Wor- * : ™ 


BOX 309, WILLOUGHBY (CLEVELAND), OHIO 
cester. N Designers and Builders of Electric Overhead Troveling 


~ . ’ . Cranes and Hoists and Electric Revolving Cranes 
Frank F. Cambest was named assistant general 
superintendent of Jones and Laughlin Steel Corp.'s 












LAYOUT TABLE 


All sizes and types of Lay- 





FRANK F. CAMBEST out Tables, Surface Plates and 
Pittsburgh works. Mr. Cambest was formerly superin- ae ee ee ae ae 
tendent of blooming and rolling mills at Pittsburgh : 
works. He began his services with J&L in the metal- Rolling Mill Machinery 
lurgical department in 1919. 
R. A. Roosevelt has been named sales manager of Gray Iron Castings 
Eriez Manufacturing Co., Erie, Pa. He replaces George 
R. Wellmon, resigned. We Make the Celebrated Red Circle Rolls 
Curtner B. Akin has been named manager of the | 
mechanical tubing department of National Electric | INQUIRIES INVITED 


Products Corp., Pittsburgh, Pa. 


Richard Aubrey has been appointed assistant to the HYDE PARK FOUNDRY & MACHINE C0 


HYDE PARK, PA. (PITTSBURGH DISTRICT) 
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CRANE BUILDERS Since 1903 


vice president in charge of operations, as liaison man 
on tubular steel products for Kaiser Steel Corp., Fon- 


tana, Calif. 
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Engineered te Meet 
Your Requirements 


ELECTRIC OVERHEAD TRAVELING CRANES 
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GANTRY CRANES 


CRANES 
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Copy Of Catalog 
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STRUCTURAL STEEL e STEEL BUILDINGS 


Beprorp Founpry & Macuine Co. 
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COMBUSTION EQUIPMENT 


for Steel Mills and 


*® Long Flame Gas Burners 
® Hot Air Burners 


* High Pressure Fuel Oii 
Burners 


® Nozzle Mix Burners 
* Tempered Flame Burners 
® Raw Producer Gas Burners 


* Bloom-Paulsen-Steinbart 
Blast Furnace Gas Burner for 
Stoves and Boilers 
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Industrial Furnaces 


®Low Btu Gas Burners for 
Galusha Producer Gas, Blast 
Furnace Gas, Mixed Gases 


® Differential Pressure Con- 
stant-Flow Oil Valves 


® Steam-Oil Pressure Ratio 
Regulator 


® Bloom Time Cycle Reversal 
Systems for Open Hearth 
Furnaces 


Write for bulletins on any 


of the above Bloom Equipment. 


ENGINEERING CO., INC. 


857 W. Narth Avenue 
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RICHARD AUBREY 
Robert C. Madden, superintendent of the metallur- 


gical department for Kaiser Steel Corp., Fontana, 
Calif., has been named division superintendent of roll- 
ing mills. Ernest F. Donatic, superintendent of electrical 
maintenance, becomes division superintendent of plant 
service departments. Glenn Thompson, assistant super- 
intendent of electrical maintenance, becomes superin- 
tendent of that department. Bernard A. Shrive, chief 
electrician, electrical maintenance, has been advanced 
to assistant superintendent. William Depew, assistant 
superintendent, has been made superintendent of the 
metallurgical department. 


J. M. Spangler, former director, vice president and 


general manager of National Carbon division of Union 





J. M. SPANGLER 


Carbide and Carbon Corp., has been appointed presi- 
dent of the division after thirty-five years of service. 


Charles M. Kay has been appointed division superin- 


tendent of steel works of American Steel & Wire Co.’s 
South works in Worcester, Mass. After 18 months serv- 
ice at Donora, Pa., he was promoted to senior ob- 
server, before becoming works metallurgist at the Allen- 
town, Pa., plant. In February, 1943, he was named divi- 
sion metallurgist at South works, and a year later was 
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transferred to the office of the manager of metallurgy 
in Cleveland, Ohio, for a short period. He returned to 
South works as assistant division superintendent of 
the steel works in August, 1945. 

Umbert F. Corsini has been named general superin- 
tendent of American Steel & Wire Co.’s South works in 
Worcester, Mass. After several promotions, Mr. Corsini 
moved into the operations end of steel making by be- 
coming a student apprentice in the open hearth and 
rolling mill in October, 1935. Three years later he was 
made assistant general foreman of the rolling mill, and 
became assistant superintendent of the open hearth 
department in February, 1941. Two years later he was 
promoted to assistant division superintendent of the 
steel works, and became division superintendent of 
steel works in August, 1945. 

Erb Gurney has been appointed manager of sales, 
forgings, castings, and ordnance, Bethlehem Steel Co. 
Mr. Gurney, a graduate from Oregon State College, 
came to Bethlehem in 1927 and has worked in various 
capacities in the operating and sales departments. 

Arthur Grund, for nearly 14 years turn foreman at 
the blooming mill, has been appointed assistant super- 
intendent of rolling mills at the Indiana Harbor, Ind., 
works of Youngstown Sheet and Tube Co. 

M. L. Manning was appointed development engineer 
of Pennsylvania Transformer Co. Mr. Manning’s in- 
dustrial experience includes motor and generator de- 
sign work (1928-1932) with the Westinghouse Electric 
Corp.; transformer design and research engineering 
with the Westinghouse Electric Corp. (1936-1942) ; and 
4% years association with Kuhlman Electric Co. as 
chief engineer (1945-1949) . 

Boris Volgovskoy was named as head of the substa- 
tion and regulator department of Pennsylvania Trans- 
former Co., Pittsburgh, Pa. Prior to his affiliation with 
Pennsylvania Transformer Co., Mr. Volgovskoy was 
with the switchgear division of the Allis-Chalmers 
Manufacturing Co., Milwaukee, Wis., as section engi- 
neer in charge of metal enclosed draw-out switchgear, 
switchboards, and mercury arc rectifier controls. 

John Horth has been named manager of the St. Louis, 
Mo., office of the De Laval Steam Turbine Co. 

E. K. Brown formerly chief engineer of the Torrington 
Co., needle bearings division has been appointed di- 
rector of research for Torrington Co. This department 
will be expanded to encompass research work in the 
design and development of new products, as well as the 
study of methods and improvement of all products cur- 
rently manufactured by this company. B. T. Virtue will 
succeed Mr. Brown as chief engineer of the needle bear- 
ings division. 

Melvin O. Monsler was named sales manager of the 
P&H welding division of Harnischfeger Corp., Mil- 
waukee, Wis. Mr. Monsler has been associated with 
Harnischfeger for 12 years, serving for four years as 
assistant sales manager of the welding division and one 
year as welding product service engineer. 

J. Sterling Davis has been elected treasurer and a 
member of the board of directors of National Electric 
Products Corp., Pittsburgh, Pa. 

James H. Binger has been elected vice president and 
general manager of the Belfield Valve division of Min- 
neapolis-Honeywell Regulator Co., Philadelphia, Pa. 
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DRAVO 
CRANE CAB 
COOLERS ~ 


PERFORM EVERY \< 
‘AIR CONDITIONING 
FUNCTION 


Cooling—-fume removal—dehumidifying—dust 
filtering—ventilating—winter heating—these are 
the functions of the Dravo Crane Cab Cooler. 


You will find Dravo Crane Cab Coolers perform- 
ing these air conditioning functions in the cabs 
of soaking pit, ladle, stripper, and other types of 
hot-metal cranes. 


And you will observe real results when you 
eliminate heat fatigue and fume nuisance. Install a 
Dravo Crane Cab Coolers to provide these com- 
fortable working conditions in the cabs of hot- 

metal cranes 


DRAVO CORPORATION 


PITTSBURGH PHILADELPHIA ~- CLEVELAND NEW YORK 
CHICAGO ~- DETROIT - ATLANTA + BOSTON 


Sales Representatives in Principal Cities 


Fl COW 





Min 
are Good CAstINes ... 


Plecd THAT “SOMETHING EXTRA” 


TueEy ARE PRODUCED by a skilled per 
sonnel, sensitive to your desires, work- 
ing in an environment of enthusiasm 


and teamwork 






Falcon’s personnel is adaptable, flexible, 
highly integrated and coordinated and 
adequately supported with the most 
modern equipment and methods. and 
supplied with the best of metals 


Another ‘SOMETHING EXTRA” is pro 
vided in Falcon’s PROMPT DELIVERY 


Dependable for 59 years. 








Telephone Collect 3-4186 


FALCON 


BRONZE CO. 


YOUNGSTOWN 3, OHIO 


Fctobiished 1890 + iacorsorated | 895 








Save steel! 
Save acid! 
Save money! 











SE Oakite Pickle Control No. 3 to inhibit hot sul- 
phuric-acid pickling baths! 


Oakite Pickle Control No. 3 minimizes the attack on steel 
without retarding the action on scale or rust. It prevents 
waste of acid after scale and rust have been dissolved. 
By saving steel and acid, Oakite Pickle Control No. 3 saves 
money. 


FRE For complete information about Oakite Pickle 
Control No. 3, phone the Oakite Technical 


Service Representative in your city or jwrite to Oakite 
Products, Inc., 19 Thames St., New York 6, N. Y. 


“ie aurzed INDUSTRIAL CLeay 


OAKITE 


avis 


merHoos... > 
Technica Service Represestatvesin Principal Cie of U.S. & Cade 





Are You Exposing Costly 











Machines To Serious Damage? 





protect your investment by 
equipping with dependable 











Its exclusive construction and operating advantages recommend this 
modern design coupling as the best protection for your sizable invest- 
ment in expensive connected machines. Our Catalog 57 explains its 
safety factors. Copies on request. 


MANUFACTURED BY 


JOHN WALDRON CORPORATION 


New Brunswick, New Jersey 


Sales Representatives in Principal Cities. 








Ernest E. Brayshaw has recently become affiliated 
with Continental Foundry & Machine Co. in a sales 
capacity connected with the firm’s rolling mill and 
heavy machinery products. Before coming to Contin- 
ental Mr. Brayshaw served as works manager for 





ERNEST E. BRAYSHAW 


Southwest Steel Rolling Mills, Los Angeles, Calif. For 
eleven years prior to this, he was connected with Car- 
negie-Illinois Steel Corp. at Clairton, Pa., works during 
which time he served as assistant division superin- 
tendent. 

Robert G. Bryan has been appointed Chicago district 
steel engineer for Republic Flow Meters Co. with offices 
at Republic’s Chicago factory. Mr. Bryan graduated 


I Wish 


to enter one year’s subscription for the IRON AND STEEL 
ENGINEER at $7.50 per year: 





[-] Check enclosed 


[_] Bill me later 


| desire information on membership in the Association of 


lron and Steel Engineers: 


[_] Application blank 


[_] Data 


Name 
Title 
Company 


Mailing Address_ 


Mail this coupon to: 


Association of lron and Steel Engineers 
1010 Empire Building 
Pittsburgh 22, Penna. 
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from Carnegie Institute of Technology and served in 
the fuel engineering department of Carnegie-Illinois 
Steel Corp. 

James F. Dailey was named purchasing agent of Na- 
tional Tube Co., Pittsburgh, Pa. He succeeds G. Glenn 
Goe who has retired after 49 years service. Mr. Dailey 
was born in Steubenville, Ohio. He attended Steuben- 
ville High School and the University of Pittsburgh. He 
started with National Tube in 1942, in the accounting 
department. The following year he was transferred to 
the purchasing department, as office manager, and in 
1947 he was appointed assistant purchasing agent. 


Obituaries 


J. R. Robinson, 84, died March 2 in Ellwood City, 
Pa., Hospital. Mr. Robinson was president of Robinson 
Ventilating Co., Zelienople, Pa. 

J. Belmont Mosser, 64, industrialist and past presi- 
dent of Kiwanis International, died February 13. Mr. 
Mosser was vice president and general manager of the 
Speer Carbon Co., vice president of International 
Graphic & Electrode Corp. 

Elmore L. Ross died February 20. Mr. Ross was Pitts- 
burgh district manager of the Monarch Machine Tool 
Co. of Sidney, Ohio. He served his apprenticeship at 
the National works of the National Tube Co. of Me- 
Keesport and left to join the Westinghouse Electric 
Corp., where he assisted the late Dr. Frank Conrad in 
the development of radio. Later, he was with the Man- 
ning, Maxwell & Moore Co. and the Arch Machinery 
Co. 









“1IG’’ DUROCASE 
GEARS are made to 
stand the gaff. Deep 
case hardening does it! 
Write for details. 







Send us your next 


>>) 
TW 


order and note the 





— 
Zz -" difference. 
— If you would like to 
O=— see our plant—write for 


“‘A Pictorial Trip 
Through Industrial 
Gear”’. 
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INDUSTRIAL GEAR MFG. CO. 


45217 VAN BUREN STREET tiie Views miaal, tel h: 
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Wide Double Contact Surfaces — 
Spring Tension Locking of Links 


Expansion and contraction of metals during Of and 
On periods compress links. This fluctuation causes 
loose contacts and oxidation in other fuses, which 
finally result in excessive heating and unnecessary 
blows. WARE HI-LAG construction keeps contacts 
permanently tight, thus insuring low resistance and 
longer fuse life. 


Write for Circular — APPROVED BY UNDERWRITERS LAB. 


WARE FUSE CORPORATION 


4460 W. LAKE ST. CHICAGO 24, ILL. 








Users have poured many million tons 













of ingots with 


DARMOLD 


INGOT MOLD COATING 
Better Ingots 


* 
Longer Mold Life 


1. Reduces Surface Condi- 
tioning. 

2. Eliminates Sticker Prob- 
lems. 


3. Approved by Safety and 
Medical Departments. 


4. Economical Application. 











DACAROL FUEL OIL TREATMENT 
Sludge elimination, Greater B.T.U. 


6 Release and Decreased Oil Consumption. 


Now being used in millions of gallons of fuel oil. 
WRITE FOR COMPLETE DETAILS. 


DACAR CHEMICAL PRODUCTS CO. 


McCARTNEY ST. PITTSBURGH 20, PA. 














All piping needs quickly filled 
-e- with one order to CRANE 








EXTRA BODY STRENGTH...EXTRA 
HOLDING POWER IN COMPACT DESIGN 


Crane Forged Steel Ground Joint Unions are exceptionally 
strong, tough and durable. Ample reinforcement at points sub- 
ject to greatest stress makes them particularly suitable for high 
pressures and temperatures—and other severe services on steam, 
oil, water, air, or gas lines. 


Crane precision-machined union seats—steel to steel or steel 
to brass—hold pressure easily. No gasket is required. Furnished 
all cadmium plated or with cadmium plated union ring only. 
This feature provides resistance to rust, and acts as a permanent 
and effective lubricant. Extreme accuracy of Crane machining 
permits interchangeability of all parts. For a complete selec- 
tion of dependable unions, see your No. 49 Crane Catalog, WORKING PRESSURES: 2000 pounds 
p. 183. water, oil, or gas. Steel to Steel Seat— 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. er Grae Soe Sn a vero 


a ; . - Brass to Steel Seat—600 pounds steam 
Branches and Wholesalers Serving All Industrial Areas or hot oil, 550° F. Sizes: % to 3 in. 





ae FOR THE WORLD’S MOST COMPLETE SELECTION OF 
QUALITY PIPING MATERIALS...LOOK ALWAYS TO CRANE 


DISC TYPE NORMALIZER featuring 
Crane brass gate valves, unions, 
flanged fittings, and pipe. 












STEAM DISTRIBUTION LINES in a large 
steel plant. Crane equipment includes 
steel valves, pipe and flanged fittings. 





OIL CIRCULATING PUMPS equipped 
with gate, globe, check and relief 
valves from the complete Crane line. 


EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS + PIPE « PLUMBING AND HEATING 


160 IRON AND STEEL ENGINEER, MARCH. 1950 


2 ll tn en alan iba 


wnatcenicioats TAs do 

























WHY SKF 
IS PREFERRED 
BY ALL INDUSTRY 


of REASONS t= as routanc 





RAPID REELS 
FOR METAL RIBBONS 


TREADWELL Upcoilers Jolt Bearing to the Limit 


... But SKF can take it! 


High speed coiling of strip aluminum 
alloys %-inch thick and 90-inches wide 
is a tough job that jolts bearings to the 
limit. Yet they’ve got to run smoothly 
and without increase in friction. That’s 
why Treadwell Engineering Company 
uses S2UGS/I Spherical Roller Bearings 
in all locations on the pinch rolls and 
coiling rolls. Because of their undimin- 






Roller Bearings can be fitted into 
the limited space available. This same 
alignability prevents concentration of 
shaft stresses . . . enables the bearings 
to run cool at high speeds. 

Engineers will be glad to work with 
you in selecting the & bearing 
that helps heavy machinery perform 
with the dependability that builds ac- 





ished high capacity, due to inherent ceptance for it. USL Industries, 
rolling self-alignment, S)US!P Spherical Inc., Philadelphia 32, Pa. 7048 
sence BALL ano ROLLER BEARINGS 
Bn Pioneers of the Deep Groove Ball Bearing— 


Spherical Roller Bearing —Self-Aligning Ball Bearing 
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40’ BLOOMING MILL TABLES AND MANIPULATOR 





























Shop view of 40” Blooming Mill Manipulator Table girders are of cast steel box section 


and Mill Tables, furnished with a Morgan 40” type with integral oil trough on drive side. All 
Blooming Mill, having Twin Motor Drive. gears are totally enclosed, operating in oil, and 
Manipulator is of the overhead type, electri- have hardened teeth. All bearings are of anti- 
cally driven with retractable heads so the friction type, lubricated through a centralized 
table rollers can be removed without disman- motor operated system. 

tling the manipulator heads. Your inquiries appreciated. 


THE MORGAN ENGINEERING CO. 


ALLIANCE, OHIO. PITTSBURGH — 1420 OLIVER BUILDING 







DESIGNERS * MANUFACTURERS * CONTRACTORS ¢ BLOOMING MILLS © PLATE MILLS * STRUCTURAL MILLS ¢ ELECTRIC 
TRAVELING CRANES * CHARGING MACHINES ¢ INGOT STRIPPING MACHINES ¢ SOAKING PIT CRANES © ELECTRIC WELDED FABRI- 
«» DR GIN C e SPECI MACHINERY FOR STEEL MILLS 















A McLouth Steel Corp.’s new plant 
at Trenton, Mich., which began op- 
erations this last December, contains 
some of the fastest-operating mill 
drives in the country. These drives 
are a part of approximately $3,000,- 
000.00 worth of electrical equipment 
which has been built by General Elec- 
tric for McLouth. The complete order 
includes electrical equipment for the 
blooming and slabbing mill, a slab 
shear, a crop shear, a pickling line, 
three slitting lines, and a shearing and 
recoiling line. In addition, all generat- 
ing and control equipment has been 
supplied by G-E as well as all the 
switchgear for plant substations and 
motor control rooms. 

With a reversing cycle that allows 
it to shift, a 20,000-lb slab from base 
speed to base speed in less than 11% 
sec, the blooming and slabbing mill is 
reported to have the highest speed 
reversing cycle in the industry. The 
40-in. mill, using a 6000-hp G-E twin 
drive consisting of two 3000-hp, 40/ 
100-rpm, 600-volt motors each direct- 
ly connected to a work roll, has an 
every ingot torque rotating of 1,770,- 
000-lb ft and a maximum torque rat- 
ing of 2,160,000-lb ft. In conjunction 
with the main drive a 750-hp, 150 
450-rpm, 600-volt G-E reversing mo- 
tor will provide the edger drive. Both 
the main drive and the edger drive 
have individual amplidyne control 
that allows separate operation of the 
generator voltage for the main drive 
and for the edger drive, and also pro- 
vides separate control of the motor 
fields. Additional auxiliaries located 
on and around the mill provide 1325- 
hp of amplidyne controlled d-c drive 
and 1000-hp of constant voltage a-c 
drive. 

Because of the unusually long 
passes for a mill of this type, three 
1750-kw generators driven by a 7400- 
hp synchronous motor with a power 
factor regulator are being used to 
supply the blooming mill instead of 
the usual induction motor driven fly- 
wheel motor-generator set. During 
the last pass, the metal is in the mill 
for approximately 14 seconds and 
emerges as a plate *4-in. thick, 36-in. 
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Coujment News... 


McLOUTH STEEL PLANT CONTAINS 
FAST OPERATING MILL DRIVES 


wide, and 244-ft long. The plate is 
then transferred on tables to a rever- 
sing hot strip mill for further reduc- 
tion into hot rolled strip. 

The slab shear, driven by two 250- 
hp d-c motors, and the crop shear, 
driven by two 150-hp d-c motors, are 
both individually G-E amplidyne 
controlled, and reach cutting speed in 
unusually short times. The slab shear, 
designed to cut blooms up to 12-in. by 
12-in. and stainless steel slabs up to 
6-in. by 36 in. reaches cutting speed 
in 4,» sec. The crop shear, which 
crops front and tail ends of the plate, 
catching the tail end on the fly, before 
going into the reversing hot-strip mill 
will cut stainless steel up to 144-in. by 
42-in., and reaches cutting speed in 
the amazingly short time of *5% 
second. 

In addition to the blooming mill 
and the shears, the pickling line, the 
three slitting lines, and the recoiling 
line will also use complete amplidyne 
control. The pickling line, using the 
newest type of amplidyne control in 
which complete start-stop control is 
provided by amplidynes, will use no 
motor operated rheostats to operate 
the 490-hp of d-c drive needed to 
handle the unusually heavy amount 
of material to be passed through it. 
The three slitting lines will have 250- 
hp of amplidyne controlled drive on 
each line, and the shearing and recoil- 
ing line which can process or shear 
the strip will use 620-hp of amplidyne 
controlled drive. In addition, it is re- 
ported, the pickling line, the slitting 
lines, and the recoiling line will have 
a total of approximately 700-hp in au- 
xiliary drives. 


D * 
100 


Complete a-c switchgear has been 
supplied for the 6900-volt plant sub- 
station, the blooming mill motor 
room, and the pickle line motor room. 
Also, three 480-volt, 1500-kva_ unit 
substations have been supplied for 
general plant use. One will be located 
in the blooming mill motor room, one 
in the hot strip motor room, and one 
to supply the finishing area of the 
plant. 

Control switchgear will also in- 
clude d-c metal-clad draw out units 


for the blooming mill motor room and 
the hot strip motor room. In con- 
junction, two 1000-kw constant volt- 
age motor will be 
located in the same motor rooms. 


generator sets 


LARGEST STEELWELD 


SHEAR IS COMPLETED 


AThe largest “Steelweld” shear built 
to date has just been completed by 
Cleveland Crane & Engineering Co. 
The machine has a shearing capacity 
of 12 ft of 1 in. steel plate. Although 
this is the heaviest shear, it is not the 
longest, for these shears have been 
built for cutting plate up to 18 ft-0 in. 

The machine has no slides or guides 
for the knife to work in, because it 
makes use of a pivoted-blade cutting 
principle which is exclusive with 
“Steelweld” shears. The upper blade 
operates on two heavy pins secured 
to the side frames and travels in a 
circular path. 

An outstanding feature is the ex- 
clusive micro-speed knife adjustment 
which makes it extremely easy and 
fast to change knife clearance to suit 
various thickness plate and thereby 
enable making the best possible cuts. 
This is done in a matter of seconds by 
simply turning a convenient hand 
crank and watching a dial indicator 
that shows the clearance in thousand- 
ths of an inch, and also the plate 
thickness that may be cut for any 
knife setting. 

This shear cuts at the rate of 25 
strokes per minute. The throat is 24 
in. deep which is standard for all 
these shears. Both frame and blade 


The new shear has shearing capacity of 
12 ft of one inch plate. 


















aq 


«_ cwoose TAYLOR MADE 
heatu 


ELECTRICALLY 
WELDED 


TWO U-shaped half 
links are electrically 
welded to form 
stress-free links, by 
only the most expe- 
rienced craftsmen. 


HEAT- 
TREATED 


TM Alloy Chain and 
attachments receivea 
controlled heat-treat- 
ment. Never requires 
annealing.Resistant to 
shock, grain growth 
and work hardness. 





THOROUGHLY 
TESTED 


TM Alloy Steel Chain 
is subjected to gruel- 
ling tests before ship- 
ment. It has twice the 
working load limit of 
wroughtiron or low- 
carbon steel chain of 
the same size. 
















CAREFULLY 
INSPECTED 


Each link of every 
TM Alloy Steel Chain 
is thoroughly in- 
spected before ship- 
ment, by experienced 
chain craftsmen. 





S.G. TAYLOR CHAIN CO. 


64-141st Street, Hammond, Indiana 


Visit our Booth Number 9 
National Safety Congress 


—_ a ~~ 


See your Mill 
Supply Dis- 
tributor or 
send today 
for your free 
copy of new 
TM Alloy 
Steel Chain 
at Booklet! 
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are of all-welded one-piece steel con- 
struction. The frame bed and crown 
are welded integral with side frames 
to assure permanency and provide 
rigidity and lifetime accuracy. The 
bed has ball bearing transfers to faci- 
litate the movement of steel through 
the knives. 

Control of the machine has been 
made especially easy through use of 
an electric foot switch that is con- 
nected to the shear by a cable to a 
receptacle at the front. The switch 
can be moved about the floor to wher- 
ever most convenient. Only an easy 
movement of the toe is required to 
operate it. 

Safety was given careful attention 
in the design of the machine and 
protective features are provided 
throughout to eliminate all hazards 
as completely as possible. All rotat- 
ing parts are at rear and out of the 
way. Knife and hold-downs are fully 
protected by a heavy plate-type 
guard. 


STEAM CLEANER USED 


AS HEAT GENERATOR 


AA new super-duty “Hypressure 
Jenny” steam cleaner designed and 
built to do the biggest cleaning jobs, 
and also for heat-transfer uses, has 
just been announced by Homestead 
Valve Manufacturing Co. As a steam 
cleaner, the steam cleaner is said to 
clean grease, grime and dirt from ma- 
chinery and equipment 48 to 60 times 
faster than by hand methods; and 
even six times faster than any extra 
heavy-duty steam cleaner. Its 300 gal 
per hour capacity will operate from 
one to four cleaning guns. Full oper- 
ating pressure is reached within two 
minutes from a cold start. 


In less than two minutes, it can be 


changed over for use as a heat gener- 


ator, with heat output equivalent to 


Within two minutes this steam cleaner 
can be changed to a heat generator. 
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a 25 hp boiler. Change is completed 
by simply loosening two bolts and re- 
versing crank arm. Unit is then ready 
for such jobs as heating tanks of vis- 
cous fluids such as tar or molasses, 
thawing frozen cars and culverts, pas- 
teurizing, sterilizing soil, etc. 

The cleaner is made in trailer 
mounted, portable, and stationary 
models. Standard equipment on all 
models includes one 12-in. “Hypow- 
er” cleaning gun, one 25 ft length 
each of 1% in. and *4 in. vapor hose, 
and a choice of either gasoline engine 
or 1 hp electric motor. Weighing ap- 
proximately 1600 lb, the unit meas- 
ures 48 in. in width by 44 in. in height 
and varies in length from 78 in. to 132 
in. depending upon the model chosen. 


SELF-PROPELLED CLEANER 
SCRUBS PLANT FLOORS 


A Finnell Systems, Inc., has an- 
nounced a self-propelled combination 
Scrubber-Vac, No. 418P, for small- 
area buildings—for floor areas rang- 
ing from 2,000 to 15,000 sq ft. 

Like Finnell’s larger combination 
machines, the new unit applies the 





In one single operation this sweeper 
applies cleanser, scrubs, rinses and 
picks up dirt. 


cleanser, scrubs, rinses, and picks up 
—all in a single operation. Produces 
clean floors in approximately one- 
third the time required with a con- 
ventional 15 in. or 18 in. polisher- 
scrubber using separate equipment 
for pickup, etc. 

The new unit handles both wet and 
dry work. All the refinements devel- 
oped by Finnell since combination 
machines were introduced by them in 
1929 are embodied in this new ma- 
chine which can be leased or pur- 


chased. 
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AGITATOR TAKES OUT 
NON-MAGNETIC MATERIAL 


A The new Eriez non-electric agita- 
tor separator is designed to separate 
small amounts of non-magnetic ma- 
terial from large amounts of mag- 
netic material. 

The project may be the recovery 
of valued magnetic materials from 
non-magnetic waste as in the recov- 
ery of steel grindings from abrasive 
grit after steel billets are surface- 
ground. It may be the recovery of 


non-magnetic chemicals from fine 





ANNEALING 46 


iron or shot after ball-mill operations. 
Sometimes it is merely the separation 
of fine magnetic scrap from non-mag- 
netic cuttings when it is desired to 
recover both. 

The difficulty in this type of sep- 
aration in the past has been the trap- 
ping of non-magnetic material among 
the magnetic particles, as the latter 


are drawn into the magnetic field. 


Eriez has surmounted this difficulty 
by effecting physical separation by 
agitation before the material reaches 
the most powerful areas of the mag- 
netic field. 

The agitator separator consists of 
pulley, 


a permanent magnetic the 


EF Special Atmosphere Roller Hearth Furnace 
Continuously Bright Normalizing Two Strands 
of 27” Strip — Capacity 7200 Lbs. Per Hour. 


— STEEL 


IMPROVES THE DRAWING QUALITIES 


@ EF continuous annealing and normalizing furnaces 
subject the entire length, and width of the strip to 
exactly the same time and temperature treatment, result- 
ing in extreme uniformity of grain size, yield point, 
and completeness of recrystallization; —all definite ad- 
vantages for deep drawing. They tie-up a minimum 
amount of material in process; — usually cost less than 





batch equipment of equivalent capacity; prevent scal- 
ing; eliminate pickling; avoid the need of “rider strips,” 
and danger of scratching. 

Capacity to 28,000 Ibs. or more, per hour- 
multiple strands up to 54’, or wider. Send today for 
completely descriptive literature and treated samples. 


single or 


THE ELECTRIC FURNACE CO. 





GAS FIRED, OIL FIRED AND ELECTRIC FURNACES 
FOR ANY PROCESS, PRODUCT OR PRODUCTION 
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surface of which consists of alternate 
lengthwise “slats” of Alnico alter- 
nated with slats of non-magnetic ma- 
terial. A receiving chute or vibrator 
tray distributes the material to be 
separated to a non-magnetic vane 
assembly from which it passes to the 
pulley belt. The receiving chute is 
slightly tilted downward and attach- 
ed at the forward end to the agitator 
feeder. The heart of the separator 
consists of several baffles of non-mag- 
netic metal. induction arms 
reach over the pulley. These react to 


Two 





the north and south magnetic poles 
which cause a flutter in the vane as- 
sembly. 

The agitation of the thin layer of 
material flowing gradually down the 
chute frees the particles and makes 
pick-up easier. As the material 
reaches the magnetic field of the pul- 
ley the magnetic particles “walk” end 
over end through the feeder into the 
surface of the pulley-belt, being im- 
pulsively attracted because of the 
alternating north and south magnetic 
poles of the pulley magnets. From the 
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YOU 


HOW... 


TO IMPROVE 
MANY PHASES OF 
STEEL PROCESSING... 
AND TO CUT YOUR 
FUEL AND LABOR COSTS. 


/ , aud . abet Mh t 
. pidicaling nee feng fai yg 


INSTRUMENTS 
AND 
CONTROLS | 
FOR EVERY | 
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Steel thot's better, with 
more uniform grain struc- 
ture ... maximum produc- 
tion because of continuous | 
equipment performance... | 
fewer rejects . . . lower 
fuel, maintenance and 
labor costs—these are 
advantages you can count 
on when you use Hays 
instruments and controls for 





Annealing 
Brazing 
— , . . Colorizing 
The bulletin illustrated is not just a piece ol Corburizing 
sales literature but a complete 24 page treatise Svante 
on the instrumentation and automatic control Sales 
of steel making and heat treating furnaces. Hardening 
You'll want a copy for your reference files, want to meeting i 
profit from its practical, authoritative information. — 
’ , Nitriting 
And remember as you read it, Hays engineers Normalizing 
are thoroughly qualified and ready to work ov 
hand-in-hand with you in solving your own a 


specific instrumentation and control problems.. . For indicating and 





without obligation. controlling: 
Pressure 
Write for your copy today . . . Ask for Bulletin Flow 


Furnace Draft } 
Fuel air-ratio 
Gas analysis 


No. 48-750 (covering heat-treating furnaces). 
Companion edition covering open-hearth 
furnaces will also be included. 


Inquiries invited on any of 
these specific applications. 


THE HAYS CORPORATION, MICHIGAN CITY 13, INDIANA 


COMBUSTION 
&INOUSTRIAL 
INSTRUMENTS 
| el. ba- lene 


MICHIGAN CITY, INDIANA, U.S.A 





166 





This separator will 
valued magnetic materials from 
non-magnetic waste. 


aid recovery of 


vane assembly the magnetic particles 
jump to the belt and adhere to it un- 
til carried out of the magnetic field, 
at which point they drop into a re- 
ceptacle. 

The non-magnetic material is not 
attracted to the pulley and drops 
through the vane assembly to its own 
receptacle. 

About 90 per cent of magnetic ma- 
terial is withdrawn from the material 
to be separated as it reaches the first 
vane on the feeder. The remaining 10 
per cent drops through the feeder 
with the non-magnetic material but 
once again passes the lower face of 
the pulley at which point the remain- 
ing magnetic particles re-enter the 
magnetic field and virtually complete 
separation is effected. 


RAYOTUBE ADVANCES 


RADIATION PYROMETRY 
A Built to work with all L & N “Mi- 


cromax” and “Speedomax” Rayotube 
instruments, a new Rayotube repre- 
sents an important advance in radia- 
tion pyrometry. Present users of 
Rayotubes, as well as future ones, will 
find this completely new, advanced 
design detector unusually easy to ap- 
ply, especially to such equipment as 
slab furnaces, soaking pits, open- 
hearths, wherever operating condi- 
tions are severe. 

Quick-sighting optical system lets 
user select desired target easily, and 
then check the sharply-defined area 
which the Rayotube sees. Increased 
sharpness is also of benefit when rad- 
iation comes from end of a closed 
tube. 

Hermetically sealed construction 
at lens, window, and leadwires keeps 
out dust and 
guards inherent 


gases. 


New design 
accuracy and stabil- 
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ity, even with high or rapidly chang- 
ing housing temperatures. 

Ease of replacement. Purposely de- 
signed for easy, low cost replacement, 
the new Rayotube fits all existing 
Rayotube mountings. This unit re- 
quires no protection against high am- 
bient temperature unless its housing 
temperature exceeds the very high 
figure of 350 F. Below that point, any 
previously installed water or air-cool- 
ing can simply be turned off or dis- 
connected. 
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SEVEN BLOWER SIZES 
ADDED BY NORTH AMERICAN 


A North American Manufacturing 
Co. has recently added to its produc- 
tion line seven new blower sizes to 
further round out the line of blowers 
known as the “300” series. These new 
additions are of the large volume, low 
pressure type and come in either sin- 
gle or two-stage units. They may be 
obtained in the directly connected 
style shown or with V-belts transmit- 
ting the power from the motor to the 
blower impellers through a jackshaft. 

Four ounce blowers give 4000 and 
4700 cfm with 7% and 10 hp 1750 


DESIGN 
ERECTION 
OPERATION 


of Industrial Furnaces 
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The new additions are of large volume, 
low pressure type and are made 
either single or two-stage units. 


rpm motors respectively. Eight ounce 
blowers give 2480, 4250 and 4800 
cfm with 10, 15 and 20 hp 1750 rpm 
motors. Two blowers with 50 and 60 
hp 3600 rpm motors give 6000 and 
7560 cfm, respectively. 

Like the rest of the “300” line these 
blowers are vibration free and long 
on service. Cases and bases are of 
fabricated steel plate and impellers 
are of fabricated aluminum, well bal- 
anced. The discharge may be ordered 
in any one of several positions. 


LIGHTING UNIT PACKAGES 
FOR OUTDOOR USE 


A Thompson Electric Co. has an- 
nounced the availability of four new 
all-aluminum unit packages which 
have been developed especially for 
all types of outdoor lighting installa- 
tions. These new packages contain a 
complete Thompson disconnecting 
and lowering hanger, a lighting fix- 
ture adapter (for either pendant or 
yoke-type fixtures). a slip-fit elbow. 
bracket end, U-bolts, filler blocks, a 
fixed position corner pulley, a speci- 
fied length of galvanized chain, and 
(optional) an open-type lock box 
with a spring-loaded terminal link or 
a fully enclosed, pulley-equipped lock 
box for with conduit 
vertical chain runs. The enclosed lock 
box is weather and tamper-proof. 

These unit packages have a wide 
range of outdoor applications for in- 
dustrial plants, switch yards, loading 
docks and shipping platforms. They 
facilitate continuous, safe, easy light- 
ing fixture maintenance. 


use enclosed 
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TUBULAR CARBURIZED ROLLERS WE MAKE EVERY SORT 
OF SPECIAL ROLLS FROM ALLOY FORGINGS OR ELECTRO- 
CAST STEEL. 


. IN ADDITION TO OUR HIGHLY STANDARDIZED LINES OF 





WE HAVE MADE 
HUNDREDS OF SMA 
HIGH SPEED ROLLS, 
WELL BALANCED FC 
LONG LIFE. 
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AND FLATTENERS. 





UNCOILER ROLLS SUCH AS THESE MADE 
FROM ELECTROCAST MILD STEEL ARE 


e" LONG LIFE, SOLID 

- FORGED PINCH ROLLS 
; 
‘i 
UTTERLY RELIABLE AND WILL GIVE LONG 





SE LIFE AT REMARKABLY LOW MAINTEN- 
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aX- HEAVY FORGED SOLID ROLLERS 
ped FIT INTO EVERY MILL PICTURE, 
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‘“ PINCH AND FLATTENER ROLLS, 
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(1) Cutting Production Costs 
“Cutting Production Costs with 
Electronic Controls” is the title of 
a new book which contains 45 case 
studies describing actual examples 
of cost-saving production tech- 
niques. This book includes no 
catalog information. Its 65 pages 
are filled with facts showing how 
photoelectric and electronic con- 
trols solve problems and prevent 
bottlenecks in industry. This book 
has been prepared for those whose 
operations will profit by the use 
of electronic and photoelectric 
controls. Each of these case studies 
describes an industrial control 
problem which has been solved 
through the use of electronics. The 
applications have been chosen 
from thousands of installations be- 
cause of their general interest, and 
because each will suggest related 
uses in other fields. To assist in 
quickly securing useful informa- 
tion, an index lists the applications 
both alphabetically and by indus- 
tries. (PG4910). Photoswitch, Inc. 


(2) Scrap Handling Equipment 

A new bulletin, illustrating vari- 
ous kinds of P&H equipment for 
handling scrap, has just been 
issued. It carries numerous on-the- 
job pictures of overhead cranes, 
truck cranes and crawler cranes 
equipped with magnet, bucket and 
slings in all types of scrap handling 
service and shows many cost- 
saving ideas. (X-12l). Harnisch- 
feger Corp. 


(3) Pig Casting Machine 

The Bailey redesigned stationary- 
wheel pig casting machine for fer- 
rous and non-ferrous smelters and 
foundries is the subject of a new 
4-page bulletin just published. The 
bulletin includes several views of 
the redesigned model and pictures 
the different machine parts, both 
individually and assembled. The 
various sized machines available 
and their capacities are also given. 
This redesigned machine retains 
the principal features of the original 
Bailey stationary-wheel type ma- 
chine which eliminates 80 per 
cent of the moving parts of con- 
ventional pig casting machines and 
requires almost negligible main- 
tenance. A chain of 15-in. cast 
links, connected by high manga- 
nese steel bushings and pins, re- 
places the customary track of most 
pig casting machines, and the 
slight wear that occurs as the chain 
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You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 
involved who will send the bulle- 
tins to you. 











moves over the end sprocket 
wheels is confined to these bush- 
ings and pins. William M. Bailey 
Co. 


(4) Telemetering Systems 

A 20-page bulletin, which de- 
scribes the newest telemetering 
equipment for electric power dis- 
tribution and industrial applica- 
tions, has just been released. The 
bulletin gives detailed information 
on the frequency type, torque- 
balance-type, and photoelectric- 
type telemeters. Included also are 
simple wiring diagrams of typical 
telemetering installations for vari- 
ous services, and descriptions, 
dimensions, and specifications of 
telemeters and auxiliary equip- 
ment, such as torque-balance con- 
verters and torque-balance load 
injectors. (GEA 5233). General 
Electric Co. 


(5) Mechanical Shaft Seal 

For installation on equipment, 
moving or transferring liquids, 
which requires a positive shaft seal, 
as well as for replacement of con- 
ventional stuffing boxes where 
packing has proved unsatisfactory, 
a new mechanical shaft seal has 
been developed to provide as 
perfect a mechanical means for 
prevention of leaks around a 
rotating shaft as is possible. This 
new seal is described in a new 
folder which is available. (B-57]). 
Peerless Pump division of Food 
Machinery and Chemical Corp. 





Publication Service... 





(6) Code Symbol Stamps 
Standard code symbol stamps 
for identifying inspectors, oper- 
ations, workmen, dates, and spe- 
cially designed stamps for indicat- 
ing acceptance, rejection, devia- 
tion and other inspection markings 
are the subject of a new folder just 
issued. The folder includes repro- 
ductions and listings of standard 
date coding and piece work sym- 
bols, code symbol and number 
combination stamps — available 
from stock, and the specially de- 
signed code symbol stamps made 
to order. Standard stamp sizes are 
also given. These stamps are made 
of special alloy safety steel in reg- 
ular or wedge grip styles. M. E. 
Cunningham. 
(7) General Purpose Hoists 

Two new catalogs covering a 
line of general purpose hoists are 
announced. Both catalogs are illus- 
trated with operating pictures as 
well as illustrations of mechanical 
parts and assemblies. Catalog No. 
100-H-40 covers general purpose 
hoists from 5 to 40 hp. Catalog No. 
100-H-55 covers hoists from 50 to 
_ hp. American Hoist & Derrick 

oO. 

(8) Synclinal Filter . 

A folder is available describing 
asynclinal filter which has achieved 
a fine reputation in sump type 
installations, especially in hydraulic 
equipment. The filter is now avail- 
able for a wide variety of liquid 
line installations. In response to 
engineers, designers and mainte- 
nance men who wanted to use 
this synclinal filter miore widely, 
the firm has developed a housing 
that allows their unit to be inserted 
into any pipe carrying non-corro- 
sive liquids. (202). Marvel Engi- 
neering 4 
(9) Battery Technology 

Handbook 

A revised second edition of a 
40-page pocket-size handbook of 
technical instructions and engi- 
neering data on the care of motive- 
power storage batteries is avail- 
able. The revised handbook con- 
tains a new four-page section on 
the theory of the lead-acid battery. 
Included in this section are line 
drawings which clearly indicate 
what goes on when a battery 
charges and discharges. Text gives 
basic information on _ specific 
gravity changes, charging and dis- 
charging cycles, positive and nega- 
tive plate composition, and other 





























































battery operation principles which 
constitute the theoretical back- 
ground upon which good care and 
maintenance procedures are based. 
Following the theory section are 
four ‘practical’ sections — Care 
and Operation; Maintenance and 
Repairs; Parts; and Technical Data. 
Gould Storage Battery Corp. 


(10) Micarta Data Book 

Copies of the recently-revised 
36-page micarta data book are 
available. Published as a working 
tool for the designer and user of 
industrial materials, the data book 
presents clearly and completely 
the technical facts about micarta. 
The grades and forms in which 
micarta is supplied are tabulated, 
together with the chemical, me- 
chanical and electrical properties 
of each. Standard shapes and sizes 
available are listed, and a descrip- 
tion of finishes is included. 
(B-3184-D). Westinghouse Electric 
Corp. 


(11) Shaft Data Bulletin 

A new shaft data bulletin is 
available. This bulletin contains a 
collection of data that should be 
useful to you. It contains formulae, 
curves and tables that will materi- 
ally assist designers in determining 
proportions, stresses, combined tor- 
sional and bending loads, etc. in 
round, square, hollow, keyway and 
stepped shafts. This data was 
originally compiled for use by our 
own engineers. However, since 
shafting in some form is universally 
used in the construction of ma- 
chinery, it should prove useful to 
designers and engineers every- 
where. (G-7). De Laval Steam 
Turbine Co. 


(12) Dust Control 

How you can initiate the 100] 
savings stemming from dust con- 
trol by a simple “wet water’ 
arrangement involving no capital 
investment, is the story told in a 
new folder titled ‘‘Controlling Dust 
in Industrial Plants,’’ just released. 
Aquadyne Corp. 


(13) Instrument and Control 
Pane 

An 8-page booklet is available 
explaining how Hays panels are 
made and where they are used. 
All the operations of fabrication are 
discussed and illustrated — layout, 
cutting, drilling, welding, fitting, 
painting, wiring, etc. Particular 


features like electric clocks, pres- 
sure gages, transformers, name 
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plates, push-button stations, signal 
lights are explained. (773). Hays 
Corp. 


(14) Electrostatic Precipitation 

A new 16-page bulletin on 
electrostatic precipitation has been 
announced. Illustrated with photo- 
graphs and diagrams, the publica- 
tion explains how electrostatic 
precipitation works, gives case 
histories of seven typical installa- 
tions where the system is being 
used, and describes the various 
methods of electrostatic precipita- 
tion and the electric equipment 
applicable to each method. Recog- 
nized as the most efficient method 
known today for the control of 
small particles of matter, either 
liquid or solid, electrostatic pre- 
cipitation is used for air cleaning, 
gas cleaning and recovery, paint- 
ing, deposition, orientation, and 
separation. It can collect cigarette- 
smoke particles as small as 
1/100,000 of an in. in diameter, or 
deposit fibers as long as 1% in. on 
an adhesive-coated cloth to make 
pile rugs. It is finding application 
in acid plants, blast furnaces, gas 
plants, power plants, smelters, and 
elsewhere. (GEA 5212). General 
Electric Co. 


(15) Diesel Engines 

Superior diesel engines for sta- 
tionary installations are described 
and illustrated in a new 20-page 
bulletin. The bulletin features 60 
years of Superior engine research 
and production development, and 
numerous installations of these 
engines within the past three years 
in power plants. Included are more 
than 100 engine specifications 
showing a range in power from the 
naturally aspirated, 6-cylinder, 175- 
hp engine with 81/2 x 101/-in. bore 
and stroke, to a supercharged, 
8-cylinder, 1500-hp engine with 
ade x 20-in. bore and stroke. 
(4812). Superior Engine division of 
National Supply Co. 


(16) Large D-c Generators 

The answer to efficient, reliable 
d-c generator operation under all 
conditions of service is contained 
in a new 20-page illustrated bulle- 
tin just released. Entitled ‘‘Allis- 
Chalmers Direct Current Gener- 
ators," the bulletin describes the 
construction of units larger than 
150 kw or 0.3 kw per rpm. These 
include two and three-wire gener- 
ators and exciters, both engine and 
coupled type. It also discusses the 
operation of shunt wound and com- 
pound wound generators in paral- 


1 PMENT 


lel. The bulletin concludes with a 
description of the frog-leg arma- 
ture winding developed by Allis- 
Chalmers and identified as a 
“combination of wave and lap 
winding, perfectly equalized, pro- 
viding good commutation without 
cross-connectors.” It is generally 
used on motor-generator set gener- 
ators of 100 kw and larger, syn- 
chronous converters of 200 kw and 
larger, and all large low speed 
generators. (05B7229). Allis- 
Chalmers Manufacturing Co. 


(17) Air Compressors 

A new 16-page, fact-packed 
bulletin on ““WL-80 Unitair’’ com- 
pressors is available. This bulletin 
includes an easy-to-use selector 
chart plus detailed section draw- 
ings and parts photographs illus- 
trating economy and operating 
features. The compressor is avail- 
able in 11 sizes, 15 to 125 hp with 
piston displacements from 81 to 
640 cfm at 125 maximum pressure. 
These two-stage, air cooled com- 
pressors are furnished as complete 
motor driven units with three 
standard electric drives including 
built-in motor, direct-connected 
and V-belt drive. The compressors 
may also be equipped with gas or 
diesel engine. (A-56). Joy Manu- 
facturing Co. 


(18) Selector Chart 

A new selector and comparison 
chart of hardfacing rods and 
electrodes has been released. This 
chart lists each of Amsco’s welding 
rods and electrodes and indicates 
the type of service for which each 
is designed. Metallurgical and 
physical descriptions of each rod 
are so arranged as to simplify 
selection by the user of the right 
rod for the right job. For comparison 
purposes, competitive rods which 
are the closest equivalents for the 
service noted, but not necessarily 
of the same composition or per- 
formance as Amsco rods, are also 
listed. (CC-3). American Manga- 
nese Steel division of American 
Brake Shoe Co. 


(19) Recuperative Heating 
Furnaces 

Two booklets are available to you 
on AMCO recuperative ingot heat- 
ing pit furnaces. The first booklet 
discusses bottom fired furnaces and 
gives a complete technical plan 
and section with the general 
description of the furnace. Includ- 
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ed are operating principles and 
characteristics, furnace controls, 
furnace performance, and a chart 
showing typical heating character- 
istics. The second booklet discusses 
a two-way fired furnace and is also 
complete with the same type of 
material as the first bulletin. Both 
of these bulletins should be in the 
files of every person interested in 
ingot heating. (293 and 294). 
Amsler Morton Corp. 


(20) Examples of Rectifiers 

A very complete file is available 
on various examples of rectifier 
engineering. The file contains 
several booklets and technical 
articles with other technical data 
on rectifier equipment. It has been 
designed to show the range of 
requirements with which this com- 
pany has dealt. This company 
started with selenium rectifier 
equipment of the low voltage, high 
current type, designed especially 
for such metal finishing uses as 
electroplating, anodizing, clean- 
ing, etc. Then they went on to 
build other units for higher voltage 
applications. They are now design- 
ing and building rectifier units 
using tubes designed to deliver 
voltages as high as 10,000 volts. 
W. Green Electric Co. 


(21) “A Blueprint . 

.for the Iron and Steel 
Industries” is the title of a very 
complete booklet that is available 
to you. This booklet_shows the 
various accomplishments of the 
H. A. Brassert Co. throughout the 
world. It tells about the wide range 
of engineering functions of the 
company from the preparation of 
initial surveys to the installation 
and operation of complete facilities 
for the manufacture of finished 
products in the iron and steel and 
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allied industries. Every chief engi- 
neer, vice president of operations, 
and general superintendent in the 
steel industry should have this 
book in his files. H. A. Brassert and 
Co., Inc. 


(22) Pump Valve Service 

A revised bulletin on pump 
valve service is available. The 
bulletin discusses pump valve units 
designed to operate in water, oils, 
acids, alkalies, air and gases at all 
temperature-pressure combina- 
tions. They are constructed for 
increased pumping efficiency and 
long life, whether handling vacu- 
ums of one micron or discharge 
pressures of thousands of pounds 
psi. Tabular information is included 
in this catalog showing dimensions 
of these valves with a description 
of the best way to order the valve. 
(91IF 1-50). Durabla Manufactur- 


ing Co 


(23) Bending Presses 

A catalog is available describing 
powerful precision-built presses 
for plate of thicknesses to one in. 
and lengths to 20 ft. This catalog 
gives construction details, dimen- 
sions and specifications together 
with data required for quotations. 
(2010-E). Cleveland Crane and En- 
gineering Co. 


(24) Worm Gear Speed Reducers 

A catalog is available describing 
worm gear vertical speed reducers. 
The catalog tells how these units 
are particularly suited to such 
equipment as agitators and mixers, 
and for use in connection with 
supplementary low-speed spur-gear 
drives, without outboard bearings. 
The catalog gives outstanding fea- 
tures, complete dimensional data, 
cross-section drawings and thrust 
and overhung load capacity charts. 
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— Cleveland Worm and Gear 


(25) Blowers and Exhausters 

A catalog is available describing 
electric blowers and exhausters for 
all services requiring constant air 
pressure up to 5500 cfm. These 
units are available in twelve sizes. 
Pressures up to one and three- 
quarter pounds enable you to 
select the proper unit for your 
requirements. Nine tables are in- 
cluded giving capacities and static 
pressures of the blowers. Included 
also are dimensional drawings with 
various size information. Buffalo 


Forge Co. 
(26) Steel Mill Furnaces 


Two bulletins are available on 
steel mill furnaces. The first de- 
scribes a furnace engineering serv- 
ice covering your heat treating 
problem from original planning to 
successful operation. The second 
describes galvanizing furnaces and 
equipment which are engineered 
for your particular requirements. 
It tells how in one large pipe 
galvanizing plant, this furnace 
setting increased kettle life from 
20,000 to 70,000 tons, with refrac- 
tory baffle life now in excess of 
3l/f, years. Furnace Engineers, Inc. 


(27) Fire Clays and Brick 

A folder is available describing 
ground and screened fire clay for 
open hearth furnace spouts and 
runners, blast furnace tap holes 
and troughs, and mortar for fire 
brick joints. The folder also de- 
scribes fire brick for lining iron 
and steel ladles and furnace con- 
struction. Also included in the 
folder is a description of ‘‘Therm- 
O-Flake’”’ high temperature insula - 
tion. Illinois Clay Products Co. 
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PUBLICATIONS CURRENTLY OFFERED by Iron and Steel Engineer Advertisers 


ITEM COMPANY BULLETIN DESCRIPTION 


AMSLER MORTON CORP BULLETIN 294 Describes two way fired soaking pits. 
BULLETIN 293........ Describes bottom fired soaking pits. 
BEDFORD FOUNDRY AND MACHINE CO Catalog available on Bedford cranes with capacities from 
5 to 150 tons. 
Bulletins available on engineered combustion equipment. 
Describes Browning mill type cranes. 
CRANE Cee c cccccvccccccccvecccscccvccsccessccccccoeccsecs CRANE CATALOG 49. .Gives a complete selection of dependable unions. 
DE LAVAL STEAM TURBINE CO... ...ccccccscccccccccees CATALOG 50-11-R Covers De Laval vertical drive reducers. 
DURABLA MANUFACTURING CO Describes Durabla pump valve units. 
ELECTRIC CONTROLLER Describes tab-weld plate resistors for crane and mill 
auxiliary control. 
ELLIOTT CO BULLETIN PB 8200-1... Bulletin gives details on Elliott's **Fabri-Steel’’ motors. 
FARREL-BIRMINGHAM CO., INC BULLETIN 31-M-493. . . Tells of Farrel’s unique mechanized handling equipment. 
FARVAL CORP BULLETIN 25...ccccce Full description of Farval’s centralized lubricating 
systems. 
BULLETIN 300........Specific information on all advantages of Fawick indus- 
trial clutch and brake units. 
Bulletin available covering all types of F.E.1. heat treating 
furnaces. 
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GENERAL ELECTRIC CO . Describes how G-E’s sturdy, protected motors can help 
trim operating costs in your mill. 
HARNISCHFEGER CORP BULLETIN C-39 Describes P&H magnetorque control for a-c cranes. 
BAYS CORP... cccccvcccetcccccccccccccccscvccscs TTTTITTT TTT BULLETIN 48-750......Covers heat treating and open-hearth furnaces. 
HOMESTEAD VALVE MANUFACTURING CO.............. CATALOG 39 Complete information on the Homestead-Reiser full port 
SECTION 5 self-seald lubricated plug valves. 
A pictorial trip through Industrial Gear is available. 
A packing selector for reciprocating and centrifugal 
pumps is available. 
Ceecccccccocesece ENGINEERING 
MANUAL MPA Manual available describing Foote Bros. **Maxi-Power” 
enclosed helical gear drives. 
Describes Fast’s couplings and Koppers’ valuable engi- 
neering service. 


KOPPERS CO., INC., FAST’S COUPLING DEPT 

LEEDS AND NORTHRUP CO PTTTTTT TTT Ty CATALOG N-33D Full description of L&N optical pyrometers as well as 
pictures showing equipments in use. 

LINTERN CORP... ccccccccccccscccccccccsccccccce cece BULLETIN A.C, 4912...Explains the features and economies of the Lintern 
aire-rectifier. 

“The Answer to High Kefuse Disposal Costs,”’ a brochure 
which explains the many money-saving advantages of 
owning Magor air dump cars. 

Gives the advantages of the Lectromelt furnace for 
melting, refining, smelting or reduction. 

Catalog available giving full description and engineering 
data on flexible couplings. 

Complete data on nonbreakable steel grid resistors. 

“Cut Current Carrying Costs’ describes more efficient 
current-carrying capacity by specifying Rockbestos 
A.V.C. 

Describes Square D’s new safety switches. 

Alloy steel chain booklet is available with full details on 
Taylor made chains. 

Complete information on Trabon systems. 

Explains the safety factors of the Waldron coupling. 

Circular available describing Ware hi-lag renewable fuses 


MAGOR CAR CORP 


SQUARE D CO 
TAYLOR CHAIN CO., S. G 


TRABON ENGINEERING CORP BULLETIN 469 
WALDRON CORP., JOIN. ..cccccccccccccccccccccccccecsecs CATALOG 57 

ey NE EN ad 6 606.6606: 0 60. 050069000005060006000000000000000000000800000000 0008 
BROWN INSTRUMENTS DIVISION 


MINNEAPOLIS-HONEYWELL REGULATOR CO............. CATALOG 5103......... Gives complete details on the Brown radiator detector 
and high-speed potentiometer. 


IRON & STEEM ENGINEER 
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SPHERICAL ROLLER 


Heavy-duty Torrington Bearings contribute to the steady production 
of highest quality stainless steel in the new Crucible Midland mill. Work rolls 
of the special 66” 4-high reversing hot mill, as well as the work rolls and 
back-up rolls of the new 3-stand tandem cold mill, operate smoothly 
on Torrington Four-Row Tapered Roller Bearings. 
Higher load capacity is available in Torrington Roll Neck Bearings with 
minimum cross-section to permit 
maximum roll neck diameters for greater strength. 
Torrington engineers are always ready to help solve your friction problems. 


Call on us for bearing design, application or maintenance recommendations. 


THE TORRINGTON COMPANY 
South Bend 21, Ind. Torrington, Conn. 


District Offices and Distributors in Principal Cities of United States and Canada 





" TAPERED 
ROLLER 








TORRINGT EARINGS 














TAPERED ROLLER 






TORRINGTON BEARINGS 


help roll Crucible’s quality stainless steel 


STRAIGHT ROLLER - NEEDLE - BALL - NEEDLE ROLLERS 




















--- always low-cost production 
---like INTERNATIONAL GRAPHITE ELECTRODES 


4[(58> .Srernational or avnire AND ELECTRODE CORP. 


ST. MARYS, PA. 


@6260 
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At the blast furnaces and open hearths, oxygen 
plays an important part. Furnace-tapping 
with the oxygen lance—oldest use of oxygen- 
cutting in steel plants—still saves time and 


=e et 
Hot and Heavy Jons 


- 
/ 
: 
: 
: 



















Ingots requiring 200 hours for mechan- Cutting the hot top off this 26-inch 
ical “parting” have been split with forged slab with the C-45 blowpipe 
the OxweLp C-45 heavy-duty blow- took less than 10 minutes and left the 
pipe and then machined in 14 hours slab end square and undeformed. 
total time. 


ects nse li 


The deseaming blowpipe, equipped Draining furnace salamanders by 
with the OxweELp starting-rod feed, oxygen-lance tapping has reduced 
has reduced conditioning costs more furnace down-time more than three 


than 50 per cent. weeks in some steel plants. 





: 
: LINDE service engineers who co-operate closely with the steel industry — 
. have combined experience, knowledge, and practical “know-how” to 


help make better steel, faster, and at lower cost. 
DES LINDE engineering service is always available to LINDE customers 


through the nearest LINDE office. 


‘ ra The words “Linde” and “Oxweld” are registered trade-marks of Units of Union 
Carbide and Carbon ( orporation. 





RP. 
oan @ THE LINDE AIR PRODUCTS COMPANY 


H, 1950 i Unit of Union Carbide and Carbon Corporation 
, 


30 East 42nd St., New York 17, N.Y. [fg Offices in Other Principal Cities 


‘ 8 
? Oo ok 


YARD CRANES 


When your yard cranes are “Shaw-Box,” you 
have proved economical cranes for continuous 
service, heavy overloads and impacts under 


the most unfavorable conditions. 


For many years, “Shaw-Box” has made the 
building of steel mill cranes an important part 
of their business. In them are the most 
advanced engineering and production tech- 


niques which make possible the high efficiency, 


low-operating costs, and exceptional mainten- 
ance convenience. Each “Shaw-Box” Yard 
Crane is an outstanding example of the full 
interpretation of the individual mill or AISE’S 
specifications without paying a price premium. 
These units are recognized in mills all over the 
country for their long records of efficient low- 
cost load handling and trouble-free operating 


dependability. 


For the greatest value in dependably superior crane 


service your dollar can buy, look to “Shaw-Box.” 





MAXWELL 


MANNING 
‘Ni YOON 9 








TRADE MARK 





MANNING, MAXWELL & MOORE, INC. 


SHAW-BOX CRANE & HOIST DIVISION 
MUSKEGON, MICHIGAN 


Builders of “Shaw-Box”™ Cranes, ‘Budgit’ and ‘Load Lifter’ Hoists and other lifting 


specialties, Makers of ‘Asheroft’ Gauges, 


Hancock’ Valves, ‘Consolidated’ Safety and 


Relief Valves, ‘American’ Industrial and *‘Microsen’ Electrical Instruments. 
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The welded grid assem- 
bly is shown here as a 
unit resting on narrow 
iron straps above its 
end frame, support 
rods, and spacers, 





tial 


Up RESISTOR Performance Ubeve Surayo 


The welded grid-assembly of the EC&M TAB-WELD Plate 
Resistor reduces resistor maintenance costs and improves 
operation. 


HERE’S HOW: 





Pi- 


sree 


yiake 


hl 2 | | Od ei 1. Stabilizes the Ohmic Value—A continuous path 
ull : wan | : | - for current is maintained independent of the 
4 A . Se 


eS at °| : clamping-nuts. 
are wee 4 2. Stops burning at grid-eyes and at tap-plates. 
am. en : Trouble is eliminated in these concealed areas due 
the to intimate contact maintained by welding. 
C52. CE = | 2 2 . “ge ofae . : 
ow- = Mahi os. a\/ Ee 3. Simplifies Tap-Shifting—(a) when adjusting re- 
_ 1f ww | |" sistance to improve motor operation on an existing 


installation; (b) when necessary to replace a section, 
a standard mill section can be taken from the store- 
room and used without change ... External 
connections can be made to any one of the several 
tap-plates; only the external lead and terminal 
block need be moved to give the desired operation. 





TAB-WELD Resistors as part of Factory- 
assembled Control for recent Ore- For low-cost, trouble-free operation, make up resistor layouts 


Bridge Installation. with EC&M Bulletin 942 TAB-WELD Plate Resistor Sections, 


made from corrosion-resistant steel. 


THE ELECTRIC = & MFG. CO. 


2698 EAST 79TH STREET CLEVELAND 4, OHIO 
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FRANK E. BRACKNELL 
‘ection Foreman, Machine Shop 
Tennessee Coal, Iron & Railroad Co. 

& Fairfield, Ala. 


CLARENCE 8S. CARLTON 
‘Superintendent Electrical Construction 
lennessee Coal, lron & Railroad Co. 
Fairfield Steel Works 
Fairfield, Ala. 


ROBERT GROVE ESPY 
Fuel Engineer Foreman 
Carnegie-Illinois Steel ¢ orp. 
Gary, Ind. 


JOHN GALANTI 
Engineer 
Bethlehem Steel Co. 
Lackawanna, N. Y 


FRED s. HIGH 
Superintendent of Rolls 
Crucible Steel Co. 
Midland Works 
Midland, Pa. 


HOWARD W. HITES 
Draftaman 
Bethlehem Steel Co, 
Lackawanna, N. Y. 


HENRY E. MATTHIEL 
General Foreman and Planner, Machine Shop 
Tennessee Coal, lron & Railroad Co. 
Fairfield Steel Works 
Fairfield, Ala. 


HUGH E. PARKER, JR. 
issistant Master Mechanic 
Tennessee Coal, lron & Railroad Co. 
Birmingham, Ala. 


ANTHONY V. PETRAITIS 
Design Engineer Trainee 
Carnegie-Ilinois Steel Corp. 
Chicago, Ill. 


JOHN H. RUSSELL 
Personnel Assistant 
Steel Operations 
Ford Motor Co. 
Dearborn, Mich. 


Rolling Mill 


PHOMAS G. SHURETT 
{ssistant to the Su perinte ndent 
Merchant, Cotton Tie and Hoop Mills 
lrennessee Coal, lron & Railroad Co. 
Birmingham, Ala. 


EDWARD E,. SMITH 
Drafteman 
Bethlehem Steel Co. 
Lackawanna, N. Y. 


ARTHUR E. URBANSKY 
General Foreman, Roll Turning Department 
American Steel & Wire Co. 
Cuyahoga Works 
Cleveland, Ohio 


STEPHEN VAJDA 
{esistant Combustion Engineer 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


EDWARD B. VALLELY 
Supervisor, Maintenance Pipe Shop 
Tennessee Coal, Iron & Railroad Co. 
Fairfield Tin Mill 
Fairfield, Ala. 


NORMAN B. WOLFE 
Supervisor of Fuel and Instruments 
Stee! Works 
Carnegie-Llinois Steel Corp. 
Duquesne, Pa. 


A. K. BAYLES 
Chemical Engineer 
Fuel Department 
Algoma Steel Corp. 
Sault Ste. Marie, Ontario, Canada 


JOHN R. BOYLAN 
{svistant Crane Foreman 
Bethlehem Steel Co. 
Lackawanna Plant 


Lackawanna, N. Y. 


WILLIAM J. CANFIELD 
Electrical Maintenance Foreman 
Republic Steel Corp. 

Buffalo, N. Y 


ROBERT 8S. CONROW 
Vanaging Director 
Western Steel Enterprises, Ltd. 
Perth, Australia 





GEORGE R. FLIERL 
Combustion Engineer 
Sharon Steel Corp. 


Farrell, Pa. 
JAMES E. O'BRIEN 


Metallurgical Supervisor 
Bethlehem Steel Co. 
Williamsport, Pa. 


GOODWIN OLSON 
Chief Draftsman 
Republic Steel Corp. 
Chicago, Ul. 


HARRY C. PAXSON 
Supervisor of Refractories 
Lukens Steel Co. 
Coatesville, Pa. 


WILLIAM E. PIERCY 
Electrical Drafteman 
Republic Steel Corp. 
Chicago, Ill. 


HAROLD K. SHUSTER 
Draftsman 
Great Lakes Steel Corp. 
Ecorse, Detroit, Michigan 


Cc. A. BAUMHOFF 
Maintenance Foreman, Electrical Department 
Fairfield Tin Mill 
Tennessee Coal, Iron & Railroad Co. 
Birmingham, Ala. 


HAROLD E. BERG 
Squad Leade , Engineering De part me nt 
Republic Steel Corp. 
Chicago, Ill. 


CHARLES A. BONNICI 
Maintenance Engineer 
Ford Motor Co. 

Iron & Steel Division 
Dearborn, Mich. 


JAMES E. BRETH 
Superintendent of Maintenance 
Tennessee Coal, lron & Railroad Co. 
Ore Mines & Quarries 
Bessemer, Ala. 


Open Hearth 


ALBERT CAPITANI 
Process Engineer 
National Tube Co. 
Lorain, Ohio 


E. W. CARLSON 
Assistant Superintendent of Mechanical Main- 
tenance 
Republic Steel Corp. 
Chicago, Il. 


WILFRED CROSS 
Assistant Maintenance Superintendent 
Alan Wood Steel Co. 
Conshohocken, Pa. 


F. B. CULWELL 
General Maintenance Supervisor 
Tennessee Coal, Iron & Railroad Co. 
Birmingham, Ala. 


GEORGE M. ELLIS 
Design Engineer 
Carnegie-LIllinois Steel Corp. 
Gary, Ind. 


ROBERT J. GARMY 
Electrical Engineer 
Republic Steel Corp. 
Canton, Ohio 


ROBERT A. M. GROY 
Supervisor, Gas Cutting Methods and Equip- 
ment 
Lukens Steel Co. 
Coatesville, Pa. 


FRED P. HARDESTY 
Chief Electrician 
The Pollak Steel Co. 
Marion, Ohio 


GEORGE HERBERT 
Assistant Superintendent, Electrical Department 
Wheeling Steel Corp. 
South Works 


Steubenville, Ohio 


SUEN ARVID HJERDIN 
Supervising Engineer 
Norrbottens Jarnverk A/B 
Lulea, Sweden 


MERVIN J. HUBBARD 
Plant Electrical Foreman 
Inland Steel Co. 

East Chicago, Ind. 


E. T. MORTSON 
Superintendent Power and Fuel 
National Tube Co. 
National Works 
McKeesport, Pa. 


Members AISE 


C., MORGAN RIFENBERGH 
Chief Electrical Engineer 
McLouth Steel Corp. 
Trenton, Mich. 


ALEX B. RUSSELL 
Assistant Superintendent 
Cold Strip and Tin Mill 
Steel Co. of Canada, Ltd. 
Hamilton, Ontario, Canada 


RALPH H. SCHOLL, JR. 
Practice Engineer 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


WM. A. SLOSS 
Project Engineer 
National Tube Co. 
Lorain, Ohio 


LOUIS J. KANE 
Superintendent Electrical Maintenance 
and Construction Department 
Carnegie-Lllinois Steel Corp. 
Chicago, Il. 


D. A. SCHMITT 
Assistant Superintendent Roll Shop 
A. M. Byers Co. 
Ambridge, Pa. 


FRED E. STEVENS 
General Foreman 
Tennessee Coal, Iron & Railroad Co. 


Fairfield, Ala. 


ptesociate 


HOMER E. BITLER, JR. 
Service and Sales Representative 
Bailey Meter Co. 

Buffalo, N. Y. 


Cc. H. BROWNING 
Plumbing and Air Conditioning Maintenance 
and Installation 
American Cast Iron Pipe Co. 
Birmingham, Ala. 


CHARLES J. BURCH 
Service Supervisor 
The Linde Air Products Co. 
Pittsburgh, Pa. 


JOHN T. CARTER 
Sales Engineer 
National Carbon Co. 
Chicago, Ill 


GEORGE E. CHIRIKOV 
Charge of Coordination Office in Pittsburgh 
Francosteel Corp. 


New York, N. Y. 
THOMAS DeGRAVE 


President 

De Grave Chicago Co. 

Filter Engineers and Contractors 
Chicago, Ill. 


THEODORE M. ERICKSON 
Sales Engineer 
Rockbestos Products Corp. 
Detroit, Mich. 


H. P. HILLHOUSE, JR. 
Manufacturers Agent 
Birmingham, Ala. 


WARREN H. HOWARD 
Sales Engineer 
Steel and Wire Industry 
General Electric Co 
Worcester, Mass. 


ALBERT M. KERR 
Field Engineer (Pittsburgh Office) 
Mathews Conveyer Co. 
Ellwood City, Pa. 


E. E. LAY 
Sales Engineer 
General Electric Co. 
Pittsburgh, Pa. 


PAUL M. LOWY 
Assistant Electrical Engineer 
Mesta Machine Co. 
West Homestead, Pa. 


PAUL E. MACKLIN 
Superintendent, Fairfield Plant 58-A 
American Can Co. 


Fairfield, Ala. 
DR. HANS MALZACHER 


Industrialist 

Neuzueghammer Messer & 
Stahlwarenfabrik G.M.B.H. 

Neuzeug near Steyr, Austria 
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M. L. PUSEY 
Sales Engineer 
Westinghouse Electric Corp. 
Trenton, N. J. 


ANDREW C. RANK 
Engineer 
Alloy Mfg. Co., Ine. 
Pittsburgh, Pa. 


ROBERT B. REED 
Sales Engineer 
Reliance Electric & Engr. Co. 
Birmingham, Ala. 


GOODWIN N. ROBERTS 
District Manager 
Cardox Corp. 

Chicago, Ill. 


PROF. DR. CARL V. SCHWARZ 
Chief Metallurgist 
Brassert & Co. 
Consulting Engineers 
Geneva, Switzerland 


G. G. THORPE 
District Manager 
Square D Co. 
Pittsburgh, Pa. 


JAMES T. BELL, JR. 
District Manager 
Link-Belt Co. 
Birmingham, Ala. 


A. J. BERNET 
Electrical Engineer 
Mesta Machine Co. 
West Homestead, Pa. 


G. W. BICKERSTAFF 
Sales Engineer 
Crouse-Hinds Co. 
Pittsburgh, Pa. 


G. A. CALDWELL 
Engineering Supervisor 
Westinghouse Electric Corp. 
Detroit, Mich. 


J. M. DEPP 
Maintenance Superintendent 
Monsanto Chemical Co. 
Anniston, Ala. 


WILLIAM A. DICKINSON 
Superintendent of Extrusion Department 
International Nickel Company, Inc. 
Huntington, W. Va. 


AUSTIN W. DUNHAM 
District Manager 
Anaconda Wire & Cable Co. 
Cleveland, Ohio 


DES MOINE FIELD 
Chief Engineer 
Alloy Manufacturing Co., Inc. 
Pittsburgh, Pa. 


W. S. HAMILL 
Director of the Maryland Development 
Bureau & Business Research Department 
Baltimore Association of Commerce 


Baltimore, Md. 


JAMES E. HOVIS 
Engineer 
Bloom Engineering Co., Inc. 
Pittsburgh, Pa. 


CHARLES ROBERT WILLIAM HUGHES 
Senior Metallurgical Engineer 
S. A. The Anglo Argentine Iron Co., Ltd. 
Buenos Aires, R. Argentina, S. A. 


ANTHONY L. IANNUCCI 
Design Engineer & Cost Estimator 
Alloy Manufacturing Co. 
Pittsburgh, Pa. 


HARRY A. McCULLOUGH 
Engineer 
Alloy Manufacturing Co., Inc. 
Pittsburgh, Pa. 


P. J. ROUMANIS 
Steel Mill Application Engineer 
General Electric Co. 
Philadelphia, Pa. 


FRED J. TONTI 
Engineer 
Alloy Manufacturing Co., Inc. 
Pittsburgh, Pa. 


W. RODMAN TURNER 
Estimator & Engineer, V. P. 
Turner Engineering Co. 
Detroit, Mich. 


W. 5S. WILES 


Sales Engineer 
Pittsburgh, Pa. 


JAMES K. WINGARD 
iesistant Chief Engineer 
E. W. Bliss Co. 


Salem, Ohio 


F. V. WRIGHT 
Consulting & Designing Engineer 
West Bromwich, Staffs., England 


WILLIAM F. BARSTOW 
General Manager 
Gas Atmospheres, Inc. 
Cleveland, Ohio 


JOHN B. BELL 
District Sales Manager 
Rollway Bearing Co., Inc. 
Pittsburgh, Pa. 


GEORGE T. BUTCHER 
Sales Engineer 
National Bearing Division 
American Brake Shoe Co. 
Birmingham, Ala. 


L. C. COBB 
Superintendent of Machine Shops 
American Cast Iron Pipe Co. 
Birmingham, Ala. 


ROBERT JAMES CORBETT 
Branch Sales Manager 


Electric Machinery Manufacturing Co. 


Pittsburgh, Pa. 


GERALD M. CRISSEY 
Sentor Industrial Salesman 
Cleveland Electric Illuminating Co. 
Cleveland, Ohio 


DR. M. N. DASTUR 
Metallurgical Engineer 
H. A. Brassert & Co. 
New York, N. y . 


WILLIAM P. DONALD 
Chief Design Engineer 
Wean Equipment Corp. 
Cleveland, Ohio 


L. NORMAN FRANK 
Sales Engineer 
Gould Storage Battery Co. 
Chicago, Il. 


R. L. HANKINSON 
Sales Engineer 
Hagan Corp. 
Pittsburgh, Pa. 


JOHN J. HORNER 
Sales Engineer 
Brown Instrument Division 


Minneapolis-Honeywell Regulator Co. 


Philadelphia, Pa. 
BLAISE 8S. JACKEWICZ 


Sales Engineer 
Electric Controller & Mfg. Co. 
Detroit, Mich. 


KENNETH R. KESKA 
{ pplication Engineer 
Wean Equipment Corp 
Cleveland, Ohio 


JACQUES W. LOURIE 
Export Manager 
Hydropress, Inc. 
New York, N. Y. 


J. T. MALADY 
Vice President 
The J. A. Malady Co. 
Pittsburgh, Pa. 


GORDON J. MERTZ 
District Manager 
Edison Storage Battery Division 
Thos. A. Edison, Inc ° 
Philadelphia, Pa. 


FRANK NEWELL 
District Sales Engineer 
Pangborn Corp. 
Hagerstown, Md. 


JOHN M. NEWTON 
Sales Enginee r 
Robinson Ventilating Co. 
Zelienople, Pa. 


J. E. PAOLIELLO 
Sales Representative 
National Electric Coil Co. 
Columbus, Ohio 


New M 


Continental Foundry & Machine Co. 


embers Al 


JOHN E. PARKS 
District Sales Manager 
Hydraulic Press Mfg. Co. 
Pittsburgh, Pa. 


M. D. PAUL 
Sales Engineer 
Wagner Electric Corp. 
( hicago, Ill. 


WILLIAM F. PERRY 
Superintendent 
Eichleay Corp. 
Pittsburgh, Pa. 


E. H. POWELL 
Nales I ngineer 
General Electric Co. 
rrenton, N. J. 


r. P. REGAS 
Sales Engineer 
Industrial Sales Department 
Cleveland Electric Hluminating Co. 
Cleveland, Ohio 


J. PEARSON SMITH 
{ pplication Engineer 
General Electric Co. 
Detroit, Mich. 


R. J. STANLEY 
District Manager 
M. H. Detrick Co. 
Detroit, Mich. 


GEORGE 8S. THAGARD 
Office Engi eer 
General Electric Co. 
Birmingham, Ala. 


R. C. WEIR 
Enginee 


» 
Metallurgical Division (Construction 


Messrs. International Construction Co 


London, England 


JOSEPH H. WINTERER 
’artner 
Herman L. Winterer Co. 
Philadelphia, Pa. 


HERBERT G. WOLF 
Elec trical En yineecr 
Buffalo Bolt Co. 
North Tonawanda, N. Y 


ROBERT G. DENHAM 
Designer 


Rolling Mill Equipment 


Pittsburgh Engineering & Machine Co, 


Glassport, Pa. 


Cc. W. ASHCOM 
Sales Engineer 
Manning. Maxwell & Moore, Ine. 
Shaw Box Crane & Hoist Division 
Muskegon, Mich. 


FRANK C, FENNELL 
{esociate Engineer 
Westinghouse Electric Corp. 
East Pittsburgh, Pa. 


ALFRED F. GILES 
Sales Engineer 
H. H. Robertson Co. 
Pittsburgh, Pa. 


Juntor 


WILLIAM B. ALBAN 
Junior ly lustrial } ngineer 
Kaiser Steel Corp. 
Fontana, Calif. 


PAUL O. GRASSI 
Industrial Engineer, Junior 
Carnegie-Illinois Steel Corp. 
Chicago, UL. 


JAMES P. HERRON 
Practice Engineer 
Shops and Foundries 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


PETER P. HOSTER 
Student Engineer 
Republic Steel Corp. 
Chicago, Ill. 


JOHN L. MEYERS 
Vechanical De partment Trainee 
Bethlehem Steel Co. 
Sparrows Point 


Kaltimore, Md. 








God 


bless you, 
mister 


... thousands of Cancer patients are grateful to you! 


Cancer’s annual toll of 200,000 lives is grim proof of the need 


for your continued generosity. The money you contribute 


to the American Cancer Society helps pay for the 


development of methods of treatment which are now saving 


about one-quarter of the people who are stricken with 


Cancer... people who might otherwise have died. Your money 


supports the work of more than a thousand specialists who 


are fighting to find the cause and cure of Cancer. 


And it finances a vast education program that trains 


professional groups, tells the public how to recognize 


Cancer and what io do about it. 


is at stake. Your investment can mean 





health and happiness to millions. 





just mail it to 


CANCER 
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Your life—the life of everyone you know— 


Thank you ...and God Bless You, Mister. 





Just write “CANCER” on the envelope 
containing your contribution. It will be delivered 
to the American Cancer Society office in your state. 
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... doo HOMESTEAD-REISER 
| FULL PORT ou Seald) LUBRICATED PLUG VALVES 


. . . the Lowest Priced, Full-Port-Area Plug 
Valves In Their Rated Working Class 


If you’re using a venturi (restricted-port-area) valve with an opening of 
say, 60% standard pipe area, you are operating at reduced line pressure. 
To be sure of nearly full line pressure, you must use a larger size venturi, 
which of course means a higher priced valve . . . perhaps as much as 


30% higher! 











For example: A 2'/2"’ Homestead-Reiser has a 100% full-port-area, or 4.78 
sq. in. The 22" size in 60% venturi pattern has only 2.87 sq. in. port area. 
To approximate the full-port-area of a 22"’ Homestead-Reiser valve, a 3” 


venturi must be used. And even then you'll have less than Homestead-Reiser’s 
full-port-area. 





“SELF-SEALD” 
MEANS 


In the light of this evidence doesn’t it stand to reason that Homestead- 
Reisers with their 100% full-port-area are sound economy? 

Truly, from the standpoint of both first cost and 

. length of service, they are the lowest priced, full-port- 

“ i area lubricated plug valves in their rated working class! 


+ « « that in addition to a full-port 
lubricant seal the wedge-action of the 
plug under line pressure, forces the 
finished surfaces of the plug ovtward 
and constantly presses them against 
the seating surfaces of the body, thus 
keeping them always in intimate con- 
tact. The plug automatically adjusts 
itself for wear, assuring extra long 






¢+- For complete information, write for Catalog 39, Section 5. 
We'll mail it to you promptly. 


life, maximum leakless service and 
lubricant economy. 


_ HOMESTEAD VALVE MANUFACTURING CO. 
1 | “Serving Since 1892” 


P.O. Box 21 Coraopolis, Pa. ' 





iin | 


_ cc cr 
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AN [RON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 


WHERE TO BUY 


EQUIPMENT FOR SA) 


POSITIONS VACAN 


POSITIONS WANE 








CHICAGO DISTRICT 


PITTSBURGH DISTRICT 








THE POST ELECTRIC CO., INC. 


Electrical 
Construction 
Engineering 
Maintenance 


Since 1921 


327 So. La Salle Street 
Chicago 4, Ill. 


Phone: WAbash 2-0750 





IN PITTSBURGH... 


... Your Gear Drive headquarters 
is the 


WwW. G. KERR co., INC. 
520 Oliver Bldg. ATlantic 1-4254 
Write for a copy of Foote Bros. new 


catalog on “Maxi-Power” enclosed 


helical gear drives! 








PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 
A. W. CADMAN MFG. CO. 


HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 








DETROIT DISTRICT 





THE HINCHMAN CORPORATION 


Cathodic Protection Materials for 
Corrosion Mitigation of Underground 
or Underwater Structures 


American Steel and Wire Co.: 
Cathodic Protection Wire 
and Devices 

Federated Metals Division, 


American Smelting and Refining 
Co.: Magnesium Anodes 


SURVEYS - DESIGN - MATERIALS 
INSTALLATION - MAINTENANCE 


Electronic Location and Leakage Sur- 
veys of Underground Utilities without 
Exploratory Excavations 
Francis Palms Building 
Detroit 1, Michigan 


PATTERSON-EMERSON- 
COMSTOCK, INC. 


ENGINEERS AND 
CONSTRUCTORS 


Specializing in Steel Mill 


Construction 


313 E. Carson Street 


Pittsburgh 19, Pa. 
Phone: EVerglade 1-9800 











PHILADELPHIA DISTRICT 


Auburn & Associates, Inc. 


Engineers 


ELECTRICAL LAYOUTS FOR 
STEEL MILLS 


923 Penn Ave. Pgh. 22, Pa. 
Telephone COurt 1-5014 








TOWLE & Son Co. 

18 West Chelten Ave. GF 8-1930 
PHILADELPHIA 44 
Representing: 

THE TOOL STEEL GEAR AND PINION CO. 
Cincinnati 16, Ohio 





METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 
HAZEN ENGINEERING CO. 
Park Building PITTSBURGH, PA. 
Court 1-7032 











PITTSBURGH (Continued) 
ROLLING MILLS 


and EQUIPMENT 
FRANK B. FOSTER, INC. 


2217 OLIVER BUILDING PITTSBURGH 22, PA 
Cable Address “FOSTER” Pittsburgh 


P &.42O 2 PD 2 TS 


SAUEREISEN / 


ACID PROOF CEMENTS 





Years of dependable service in leading steel mills, chem- 
ical plants, etc. A type for every acid proofing use. 
Trial Order 10 Ib. lot $3.30 


Sauereisen Cements Company - Pittsburgh 15, Pa. 


POSITIONS WANTED 


MAINTENANCE ENGINEER 








Graduate M. E. Registered Profes- 
sional Engineer (Pa.) Broad experi- 
ence in plant engineering, mainte- 
nance and 
electrical equipment. 


repair. Emphasis on 


Successful in 
labor relations. Excellent safety 
record. Address Box 301, IRON AND 
STEEL ENGINEER, 1010 Empire Build- 
ing, Pittsburgh 22, Pa. 


BUSINESS OPPORTUNITIES 


Director of British engineering com- 
pany with wide and old established 
connection among British and Euro- 
pean steel works and heavy industries 
is at present in the United States 
investigating new lines to manufacture 
under license. 

Manufacturers and patentees inter- 
ested can contact him through Box 
302, ASSOCIATION OF IRON AND | 
STEEL ENGINEERS, 1010 Empire Build- 

















ing, Pittsburgh 22, Pa. 








DISPLAYED CLASSIFIED 
ADVERTISING 








$8.00 PER INCH 
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Alliance Machine Co.. 146 
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American Air Filter Co., Inc... 147 
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Badall Engineering & Manufacturing Co. 169 
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Bantam Bearings Division of 
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Bedford Foundry and Machine Co. 156 
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Bloom Engineering Co. 156 
Bonnot Co.... ig 24 
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Bussmann Manufacturing Co. 124, 125 
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Cities Service Co. 7 
Clark Controller Co. 39 
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De Laval Steam Turbine Co. 153 
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Flinn & Dreffein Engineering Co. 50 
Furnace Engineers, Inc. 143 
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General Electric Co. Cover 4, 30, 31 
H 
Hagan Corp.. 29 
Haliden Machine Co., The 50 
Harbison-Walker Refractories Co. 40, 41 
Harnischfeger Corp... 19 
Hays Corp., The. 166 
Heppenstall Co.. 117 
Homestead Valve Manufacturing Co., Inc. 183 
Hyatt Bearings Division, 

General Motors Corp.. 119 
Hyde Park Foundry and Machine Co. 155 
Hydropress, Inc. 11 

1 
Industrial Gear Manufacturing Co. 159 
International Graphite and Electrode Corp.. 176 
J 
Johns-Manville Corp. 20 
K 
Koppers, Inc. 121, 136, 137 
L 
Leeds and Northrup Co. 14 
Lewis Foundry and Machine Division, 
Blaw-Knox Co. 25 


Linde Air Products Co., The 
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Unit of Union Carbide and Carbon Corp. .177 
Link-Belt Co... . , 145 
Lintern Corp.. 154 

M 
Mackintosh-Hemphill Co. .140 
Magor Car Corp.. . 38 
Manning, Maxwell and Moore, Inc., 

Shaw-Box Crane and Hoist Div. 178 
Mathews Conveyor Co. 148 
McKay Machine Co., The . 50 
Mesta Machine Co.. 8,9 
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Morgan Construction Co. 26 
Morgan Engineering Co. 162 
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Post-Glover Electric Co. 27 
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Rockbestos Products Corp.. 115 
Rust Furnace Co.. 113 
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Salem Engineering Co. 128 
Seaver Engineers, Jay J.. 135 
SKF Industries, Inc. 161 
Speer Carbon Co. 138 
Square D Co.. 21 
Swindell-Dressler Corp. 44 
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Taylor Chain Co., S. G. 164 
Taylor Sons Co., Chas.. 45 
Timken Roller Bearing Co. Cover 1 
Tool Steel Gear and Pinion Co. 
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The Linde Air Products Co., Unit 177 
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National Carbon Division. . .150 
Union Steel Castings Division, 
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United Engineering and Foundry Co. 3 
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Van Pelt Electric Co. 186 
Vaughn Machinery Co. 129 
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Many of the crane and auxiliary motors in the bessemer 
plant at the Aliquippa works of Jones & Laughlin Steel Corpo- 
ration have been changed over to roller bearings and the 
program calls for complete conversion. Nearly 3000 VAN 
PELT MOTOR CHANGEOVERS have been installed in the 


J&L Aliquippa works alone since 1924. 
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*% FROM 
SLEEVE BEARINGS 
TO RAILWAY 
ROLLER BEARINGS 


In the dusty atmosphere 
which prevails in steel mills 
and similar industries, VAN 
PELT MOTOR CHANGE- 
OVERS, equipped with the lat- 
est types of Railway Roller Bear- 
ings, increase the bearing life 
of those older motors (mill, crane 
and general purpose) previous- 
ly running on ring-oiling sleeve 
bearings far more than 10 times. 
This has of course materially re- 


duced downtime and therefore 


increased tonnage. 


VAN PELT MOTOR CHANGE- 
OVERS can effect these same 


economies in every department 
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Farval provides perfect lubrication 
for world’s largest tin dredges 


SLGLI.IV|.H ASN 


FS bearings on the digging ladders of these 
dredges are subject to heavy shock loads and 
continuous vibration. For days at a stretch they are 
immersed in corrosive salt water, in the excavation 
of tin bearing sand. Yet the bearings function 
perfectly because each one is protected by a tough, 
unbroken film of lubricant supplied by Farval 
Centralized Lubricating Systems. 








The tin dredge pictured here is one of nine such 

Ss Farval-protected giants operating in the Dutch 
East Indies. Its digging ladder is 216 feet long, 
operates 100 feet under water. The super structure 














ere stands as high as a 9-story building. Other similar 
recently built mining dredges, lubricated by Farval, 
ills dig for gold in Africa, Russia and the American 
AN west—nearly a score in all. 
Where expensive, heavy-duty bearings must 
SE- function continuously under heavy loads, or in any 
difficult conditions—where success depends on 
lat- adequate protection of bearings—there you'll find 
Farval on the job. On thousands of machines all 
ear- over the world, Farval Centralized Lubrication has 
long since proved its ability to save labor, lubricant 
life and time, eliminate delays, reduce maintenance 
is expense and repairs, and increase production. 
| Farval is the original (patented) Dualine system 
ous- | of centralized lubrication that has proven itself 
through years of service: The Farval valve has 
eve only two moving parts—is simple, sure and fool- 
proof, without springs, ball-checks or pinhole 
mes. ports to cause trouble. Through its full hydraulic 
operation, Farval unfailingly delivers grease or 
7 a oil to each bearing—as much as you want, exactly 
} measured—as often as desired. Indicators at ever ae 
fore bearing show that each valve has functioned. . 4% FARVAL— Studies in 
' Write for Bulletin 25 for full details. The Farval Contralized Lubrication 
Corporation, 3278 East 80th St., Cleveland 4, O. No. 114 
IGE Affiliate of The Cleveland Worm & Gear Company, Indus- 
same trial Worm Gearing. In Canada: Peacock Brothers Limited. 
ment 
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The two G-E double-blower unit-cooled d-c motors shown at left, each rated 100 hp, 
operate the main drive and reel ona single-stand 2-high skin-pass mill, installed at Detroit 
Steel Corporation's Eastern Mill Division Plant at New Haven, Connecticut. 
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Mnstallation costs! 


In dusty, dirty or oil-laden atmospheres—where open motors can’t 
take it without special protection—you can cut installation time and 
costs to a minimum with General Electric totally-enclosed unit- 
cooled d-c motors. Motor and unit cooler, completely factory- 
assembled as a unit, come to you ready to install. They need no 
specially-built motor room, no piping, bacoiieck, coolant, filters or 
pressurized air supply. You simplify plant layout, save extra equip- 
ment cost! 

These better-protected, better-cooled G-E motors—available in 
ratings from 15 to 200 hp—also 


.. + minimize inspection shutdowns! Windings, brushes and brush 
rigging are kept clean at all times because harmful air-borne mate- 
rials can’t get into the motor’s internal ventilating air. 

. « « reduce power cost! Because motor heat is rapidly dissipated, 
power consumption is less, especially in wide-range adjustable- 
speed motors. 


... Simplify maintenance! Large openings in the commutator end 
shield make it easy to get at commutator, brushes, and brush rigging. 


. ++ save mounting time! Interchanging of motors to meet changing 
mill conditions takes less time because G-E totally-enclosed motors 
have the same mounting dimensions as G-E open motors of the same 
ratings. 


Get the whole story! Ask your G-E representative how these sturdy, 
protected motors can help trim operating costs in your mill, or send 
for Bulletin GEA-4469. Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


GENERAL wy) 


A choice of types 
to meet your needs 


In single-blower type— for constant and adjustable 
speed operation at normal speed—unit cooler cir- 
culates internal air with a shaft-driven fan. External 
air is forced through alternate air pdssages by a 


separate motor-driven blower. 


New double-blower type—can be operated con- 
tinuously without harmful overheating, even at very 
low speeds. A single Tri-Clad(R) auxiliary induction 
motor drives both blowers, one for internal motor aif, 
the other for external cooling air. 


ELECTRIC 





